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Abstract 
Commission Decision of 25 February 2016 setting up a Scientific, Technical and Economic 
Committee for Fisheries, C(2016) 1084, OJ C 74, 26.2.2016, p. 4–10. The Commission may consult 
the group on any matter relating to marine and fisheries biology, fishing gear technology, fisheries 
economics, fisheries governance, ecosystem effects of fisheries, aquaculture or similar disciplines. 
This report deals with CFP Monitoring – expansion of indicators. 
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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES (STECF) 
– CFP Monitoring – expansion of indicators (STECF- 18-15) 
 
 
Request to the STECF 
 
The STECF is requested to review the report of the STECF Expert Working Group meeting, 
evaluate the findings and make any appropriate comments and recommendations. 
 
STECF observations  
EWG 18-15 met in Brussels between 1st and 5th October 2018 to discuss and try to develop an 
expanded list of indicators for broader based CFP monitoring also covering ecosystem effects and 
effects on society.  
To answer the TORs, the EWG 18-15 suggested the adoption of a number of experimental 
indicators and identified and developed a number of potential new indicators in each of the 
following categories: fishery indicators, selectivity indicators, ecosystem indicators, economic 
indicators and social indicators. 
EWG 18-15 reviewed seven experimental fishery indicators that have been included in previous 
CFP Monitoring reports. It also suggested a new, ready to be used, indicator on recruitment 
trends. (see TOR 5.4 of this plenary report).  
Additionally, the EWG proposed several indicators, covering the following areas: 
 Fishery indicators covering technical measures to illustrate progress in improving selectivity; 
 Ecosystem indicators; 
 Economic indicators, including an Economic dependency indicator; 
 Social indicators. 
STECF notes that the EWG discussed the applicability and usefulness of these new indicators. In 
particular, the EWG evaluated many of them in terms of data requirements and availability and of 
the robustness of the calculations. STECF observes that it was not possible to complete the 
investigation and testing of all potential indicators within the frame of a one-week EWG. 
Therefore, in many cases substantial additional work has to be done before decisions can be 
made on the suitability and usefulness of the various indicators. 
STECF observes that the EWG did discuss options for social indicators including the profiling of 
selected fishing communities/ports, but it did not discussed in detail possible governance 
indicators.  
 
STECF conclusions 
There is a need for additional technical work and testing for each of the categories of indicators to 
be performed. This would include pilot testing of, feasibility, applicability and robustness of the 
indicators identified in the EWG 18-15 but also considering a possible reduction of the number of 
them.  
For the various categories, STECF concludes in particular the following:  
Fishery indicators: STECF concludes that for the indicators covering technical measures to 
assess progress in improving selectivity, there is a need to validate the usefulness and 
applicability of the new fishery indicators identified by EWG 18-15. That could include an 
investigation of the ability of the indicators to detect gear related changes in selectivity (as 
distinct from other causes of selectivity change e.g. tactical changes relating to spatial activity). 
Some analysis to determine whether one indicator would suffice (rather than 3) would also be 
worthwhile. This work could take place through a Technical measures EWG or other type of ad 
hoc work.  
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Economic indicators: STECF concludes that for the 3 economic indicators proposed by the EWG, 
an additional TOR in the (recurring) Annual Economic Report 2019 EWG could be used to explore 
their applicability at various levels of aggregation beyond the fleet segment (e.g. fishery, member 
state; region). STECF notes that the economic indicators identified by the EWG are based on 
partial measures of productivity and that total productivity indicators (including all input factors 
together, i.e. resources, capital services and labour) can also be applied (reducing the number of 
indicators from 3 to 1). 
The EWG also proposed an additional economic indicator to the 3 above, the ‘Economic 
Dependency Indicator (EDI). This indicator has also been proposed for inclusion in the list of 
indicators for the assessment of balance between fishing capacity and fishing opportunities (EWG 
18-14). The feasibility analysis of this last indicator should therefore be made in this EWG, adding 
an additional TOR to the balance between fishing capacity and fishing opportunities EWG in 2019. 
Ecosystem indicators: For this category of indicators, STECF is unable to identify an existing 
EWG in which an additional TOR could be included. Therefore, the STECF concludes that a 
dedicated EWG should be organised in 2019. This additional exercise should perform a feasibility 
analysis of the 6 indicators shortlisted by the EWG 18-15, trying to apply them to all European 
ecosystems. The need for preparatory work ahead of this EWG (including data preparation) 
should also be considered. Additionally, STECF suggests that the landing obligation indicators 
could also be included in this future EWG.  
Social indicators: For this category, STECF is also unable to identify an existing EWG in which 
an additional TOR could be included. Therefore, STECF concludes similarly that a dedicated EWG 
should be organised. The analysis of possible governance indicators could also be included in this 
future EWG. STECF agrees with the EWG 18-15 two stage process – i) building up social and 
economic profiles of selected fishing communities, which would require time consuming 
interviews, questionnaires, surveys (i.e. information which is not currently collected under the 
DCF) and could be issued e.g. every 5 years, and ii) annual or bi-annual synthesis on fishing 
community reliance and resilience based on the more routinely collected indicator material 
available from the DCF and other sources such as national general statistics. The participation of 
EUROSTAT to this EWG could be beneficial. 
STECF concludes that ad hoc contracts might be needed in case new data sources have to be 
taken into account to prepare the data for the calculation of the various indicators.  
 
STECF concludes that there is also a need for another “global indicators EWG” as 18-15, after 
completion of this additional testing work but before 2019 STECF winter plenary. This EWG would 
evaluate the usefulness and applicability of the indicators tested, would ensure the broad 
consistency of approaches across the four disciplines above, and agree on which indicators would 
be included in the 2020 CFP monitoring report. This meeting would benefit from experts on 
indicators’ creation and communication (from e.g. EUROSTAT) to have a different perspective in 
terms of how many indicators are required. This meeting should also consider the consistency in 
the indicator calculations among the different communications provided by the Commission (AER, 
Balance report and CFP monitoring).  
STECF further concludes that the number of indicators should be maintained at a level at which 
they provide an added value to the ultimate objective of monitoring the implementation of the 
CFP. Additionally, STECF also concludes that indicators should be calculated if possible, using data 
that has been quality validated.  
STECF also concludes that the inclusion of narratives in the CFP monitoring reports are important, 
however, it further concludes that the indicators have to be self-understandable by a general 
audience. 
Finally, while the indicators considered in the EWG are believed to provide insight on the impact 
of the CFP, STECF concludes that none of the indicators can be totally related to the CFP in causal 
terms. Therefore, the selection of these indicators has to consider this causal relationship as 
much as possible. For example, in the case of the economic indicators, external effects (e.g. fuel 
price change) can affect the value of the indicators proposed with not a causal relationship 
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between the change and the CFP itself. STECF notes that although narratives help, the 
requirements above should be considered.  
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1 EXECUTIVE SUMMARY 
Provided to the STECF in separate document 
2 INTRODUCTION 
2.1 Background provided by DGMARE 
Article 50 of the Common Fisheries Policy (CFP; Regulation (EU) No 1380/2013 of the European 
Parliament and of the Council of 11 December 2013) stipulates: “The Commission shall report 
annually to the European Parliament and to the Council on the progress on achieving maximum 
sustainable yield and on the situation of fish stocks, as early as possible following the adoption of 
the yearly Council Regulation fixing the fishing opportunities available in Union waters and, in 
certain non-Union waters, to Union vessels.” STECF (e.g. 18-01) have also identified and 
developed a number of additional experimental indicators that are considered useful in relation to 
the Commission reporting requirements to the European Council and European Parliament, but 
for a number of reasons such as uncertainty or instability in the indicators, these are not 
currently used. STECF should explore these indicators further with a view to these being used at a 
later stage.  
 
STECF (PLEN 17-03) considered that a focussed set of indicators sensitive to fishing pressures 
and able to capture the most important impacts of fishing on the marine environment are more 
suitable than indicators which are responsive to a variety of combined anthropogenic activities 
(e.g. monitoring all physical disturbances on the seafloor vs. monitoring physical disturbances 
from fishing). STECF should explore potential indicators that could be used to complement or 
enhance existing indicators are described in the Marine Strategy Framework Directive. 
Furthermore, the CFP envisages that aquaculture activities should also contribute to the long 
term environmental, economic and social sustainability. STECF should, in this regard, consider 
appropriate indicators for aquaculture activity. 
 
The European Commissions’ proposal for the “Conservation of fishery resources and the 
protection of marine ecosystems through technical measures” foresees a triennial reporting 
requirement to the European Council and the European Parliament that shall “assess the extent to 
which technical measures both regionally and at a Union level have contributed to achieving the 
objectives” set out in the proposal. SETCF should explore potential indicators that can be used for 
that purpose. 
 
2.2 Terms of reference  
Request to STECF 
STECF is requested to consider which indicators may be useful for future reporting on wider 
ecosystem objectives of EU legislation and directives to develop such indicators, identify how this 
may be best achieved, data requirements together with justification, a detailed description of 
what aspects of the CFP are covered and to assess the strengths and potential weaknesses of 
each.  
 
Care should be taken not to duplicate existing indicators and where STECF considers that 
improvements to existing indicators should be made; STECF should provide justification and 
assess the implications of introducing additional, competing or complementary indicators. Where 
possible, indicators should be computed based on currently available data   
 
Evolving indicators 
 
a) Further development and refinement of the current set of indicators used for CFP monitoring, 
in particular the ‘experimental indicators’ which STECF has partially explored in the context of the 
annual reporting requirements on the implementation of the CFP. 
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b) Indicators of CFP effects on the broader ecosystem potentially making use of existing 
descriptor from the Marine Strategy Framework Directive or the development of additional 
indicators to support such assessment. 
 
New Indicators 
 
c) Identification and development of new fishery indicators, in particular indicators to assess how 
technical measures have contributed to:  
 Minimisation of unwanted catches;  
 Protection of juveniles and; 
 Optimisation of exploitation pattern. 
 Protection of sensitives species and habitats 
Consideration should be given to the development of indicators that are not sensitive to natural 
fluctuations in recruitment. 
 
d) Identification and development of social and economic indicators of the effects of the CFP  
 
2.3 Addressing the TORs 
2.3.1 State of play  
Reports on indicators for CFP monitoring have been provided to DGMARE by STECF since 2015 
(STECF 2015a). Up until now the reports have focussed on state of stock fishery indicators and in 
the most recent report (STECF 2018a) 6 core indicators are included (plus an indication of the 
number of stocks included and indicators of advice coverage) – see Table 2.1. EWG 18-15 did not 
reopen discussion on these. 
 
Table 2.1 Core indicators currently used in the preparation of the CFP Monitoring report 
Indicator Northeast Atlantic and 
adjacent Seas FAO region 27 
Mediterranean and Black Sea 
FAO region 37 
No. of stocks to compute indicators Overall Overall 
No. stocks F>Fmsy Overall and by ecoregion  
No. stocks F<=Fmsy Overall and by ecoregion  
No. stocks outside SBL Overall and by ecoregion  
No. stocks inside SBL Overall and by ecoregion  
Trend in F/Fmsy Overall and by ecoregion Overall 
Trend in SSB (relative to 2003) Overall and by ecoregion Overall 
Indicators of advice coverage Overall Overall 
 
 
2.3.2 Main work areas for EWG 18-15 and priorities for progress on the 
expansion of CFP indicators 
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The overarching task of the EWG was to expand the list of indicators beyond those listed in 
Section 2.3.1 to cover the effects of the CFP on more elements than simply the target fish 
species. The TORs essentially cover four main areas of work:  
 
i) Further testing and discussion of existing experimental fishery indicators. In 
addition to the core indicators listed above in section 2.3.1, several indicators had 
remained experimental. These were further discussed by EWG 18-15, a limited amount 
of testing was carried out, and decisions were taken on which to retain and which not 
to retain. 
 
ii) Development of new fishery indicators covering technical measures to 
illustrate progress in improving selectivity. DG MARE indicated that this aspect of 
indicator development had become top priority in recent weeks.  EWG 18-15 noted 
that this type of indicator had not previously been considered in detail in earlier lists of 
candidate CFP indicators. This work presented a major new challenge but it was 
possible to draw on previous work carried out by the STECF EWG on Technical 
Measures (eg STECF, 2017a). 
 
iii) Development of existing and new ecosystem indicators.  STECF advised on a list 
of potential indicators focussing in particular on fishing pressure indicators (STECF 
2017b). EWG 18-15 agreed these needed to be further developed and tested where 
possible. The list includes various size-based indicators, catch data on endangered etc 
spp, distribution of fishing activity, discarding rates, fuel efficiency, trophic level and 
fishing litter. Many of these indicators already form part of the MSFD and EWG 18-15 
was encouraged to try to utilise existing indicators where possible so as not to 
duplicate other work, (see Section 3.2 below) 
 
iv) Development of economic and social indicators. The current CFP requires that 
consideration is taken of socioeconomic effects of the CFP. So far indicators for this 
have not been established and the EWG needed to make some initial progress. 
DGMARE indicated that this was of lower priority than those above. 
 
The TORs and scope of the work was challenging covering a diverse range of disciplines and it 
was clear that a fully comprehensive list of indicators was unlikely to be produced in the time 
available. Consultation with DGMARE indicated that the expectation was that not all indicators 
would be ready for use immediately and that proposals for additional work (EWGs, short projects 
etc) and collection and/or collation of new data sets should be identified by the EWG. 
The TORs also make reference to aquaculture but consultation with STECF members participating 
in the meeting and with agreement from the DGMARE meeting focal point, the general view was 
that we would not be able to deal with aquaculture at this meeting. 
 
2.3.3 Meeting organisation 
Working in Groups 
The meeting operated a sub-group approach with three main groupings: fishery indicators 
(including the new technical measures indicators), broader ecosystem (MSFD type) indicators and 
Economic/social indicators. The number of experts with socio-economic backgrounds amounted to 
about half the overall number of participants so some participated in groups dealing with the 
other topics. Shared expertise proved to be a very helpful aspect of the EWG work during the 
meeting and there was clearly value in the multi-disciplinary composition of the group, sharing a 
common goal to generate insight into the progress towards achieving the objectives of the CFP.    
 
Each subgroup was provided with a designated lead person whose main responsibility was to 
keep the subgroup focussed on its specific tasks, to facilitate discussion and to regularly report 
back to plenary – this proved to be very successful.  
By way of background and in order to ‘get up to speed’ for the meeting, every effort was made to 
circulate background material ahead of the meeting and to encourage participants to read this. 
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During the week more material was provided – particularly on socio-economic aspects. It was 
clear from the active participation of all experts in the group that time has been invested in 
preparation. This made the running of the meeting and the generation of useful output much 
more straightforward than would otherwise have been the case.  
 
3  GENERAL APPROACHES AND  PRINCIPLES ADOPTED DURING THE MEETING 
 
3.1 Indicator selection and Framework for testing 
 
Based on the work carried out so far by STECF and JRC there was a strong drive to ensure the 
CFP indicator work continued to adopt a ‘framework for testing’ approach. Efforts were made by 
EWG 18-15 to ensure three overarching conditions were met – namely that for any indicator it 
should be operational and effective, methodologically supported and communicable (to a wide 
audience). 
 
Although the three work areas where new indicators were being developed represented diverse 
disciplines with their own backgrounds and processes, the initial stages of indicator selection in all 
three disciplines attempted to use the criterion-based approach. It was considered important to 
identify pros and cons and to only put forward indicators considered to be illustrative of a 
pressure principally attributable to fishing (and therefore potentially covered by the CFP). 
 
Every effort was made to ensure the EWG did not simply become another ‘talking-shop’. Testing 
and exploration of potential of indicators was encouraged and worked examples are provided in 
each of the substantive chapters which follow.  Other forums have already discussed and 
identified potential indicators and EWG 18-15 was not expected to produce an exhaustive list of 
indicators - that was considered unhelpful.  Discussion of several indicators did not arrive at 
obvious conclusions, either because of uncertainty as to their utility or the availability/suitability 
of supporting data. The difficulty in achieving consensus on some these indicators pointed to the 
need for further consideration and investigation before adoption. For this to take place, additional 
EWGs might provide the necessary forums, supplemented by specific ad hoc contracts.  
 
3.2 Use of existing indicators from other sources 
 
The TORs clearly require that care should be taken to avoid duplicating existing indicators and to 
try to make use of existing indicators where possible. To this end the EWG spent some time 
discussing potential sources in particular the potential to derive indicators to monitor the effects 
of fishing on the wider ecosystem from existing descriptors defined for the Marine Strategy 
Framework directive (MSFD).  The effects of fishing include impacts on fish stocks, on incidental 
by-catch of non-commercial fish species and other marine organisms, on the seabed and 
contributes to marine litter. Potentially, information to monitor such impacts could be available 
under the following MSFD descriptors:  
 
D1 – Biological diversity 
D3 - Commercial fish & shellfish 
D4 - Marine food webs 
D6 - Sea-floor integrity 
D10 – Marine litter 
 
Each of the above descriptors include a set of primary and in some cases secondary criteria to be 
used in the assessment of Good Environmental status (GES). During the EWG, a presentation was 
provided by DGENV outlining the MSFD and stages in the assessment process, details of some of 
the descriptors and links to the Regional Sea Conventions Indicators. DGENV also emphasised the 
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need to try to avoid indicator duplication and expressed an aspiration for a ‘joined-up’ 
assessment process.  
 
EWG 18-15 notes that in principle the data that are used to inform on several of the criteria 
under the descriptors listed above (and identified by DGENV) may be informative in providing 
indicators on the impacts of fishing but making a direct link and applying output from the MSFD 
to address CFP monitoring requirements is not straightforward for a number of reasons: 
 
i) The MSFD is a directive to Member States and essentially, each Member State is 
responsible for defining how it intends to meet the requirements. 
ii) MSFD report timing operates on a 6-year cycle whereas the CFP monitoring reports are required 
more frequently (depending on the indicator this may be annual or triennial) 
iii) Member State reporting is unlikely to provide the areal scale required for CFP monitoring  
iv) Collation of data and/or results to provide a suitable aggregate picture is potentially possible but 
not straightforward. 
v) The indicators would need to be tailored to ensure they show pressure arising from fishing activity 
(and not as a result from a combination of anthropogenic effects) 
vi) The maintenance of data integrity and continuity from a variety of sources (implied by the current 
MSFD approach) would be a significant challenge 
One option discussed was that analysis of certain key MSFD indicators, required on an annual 
basis for CFP monitoring purposes, might be taken forward within the STECF framework, 
however, this implies additional workload and resources to support such an initiative. EWG 18-15 
was not able to readily identify how this could be progressed and there was a risk that 
expectations for the production of such indicators would not be met. 
The EWG agreed that at this stage it was more important to keep the indicator selection process 
as simple as possible, to identify and develop lists of the most relevant indicators and, where 
possible, to investigate their pros and cons. Establishing how best to obtain the indicator values 
could then be worked out and the feasibility of different options compared.  
 
3.3 Data sources  
Related to the discussion above about making use of existing indicators (such as from the MSFD) 
is the general issue of acquiring the necessary data to compute indicators of various types. 
Hitherto, the core fishery indicators have been based on routine output from ICES assessments 
(covering NE Atlantic FAO area 27) and from STECF assessments (Mediterranean and Black Sea 
FAO area 37). Other indicators could potentially be supported by data from a variety of sources 
including amongst others: 
 
ICES:  DATRAS, Intercatch, VMS data 
STECF: AER, FDI 
Mediterranean: MEDITS 
Member States 
 
EWG 18-15 notes that in identifying and selecting indicators dependent on data collected, collated 
and stored in diverse locations a number of risks are evident. In particular these include risks to 
continuity and the possibility that a data stream currently available will be discontinued making it 
impossible to calculate the associated indicator. Data integrity may also be difficult to maintain if 
material comes from diverse sources.  EWG 18-15 emphasises that while it is relatively easy to 
suggest and calculate indicators, the process of obtaining, cleaning and maintaining requisite data 
is time consuming and requires dedicated support. The significant resource required for this 
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should not be underestimated if a suite of indicators is to be maintained for monitoring the CFP in 
a consistent manner over time. 
 
4 FISHERY INDICATORS  
 
4.1 Introduction 
Fishery indicators dealing with available information on states of stocks formed the basis of the 
initial CFP monitoring reports (2015-2018). So far, a set of core indicators (see section 2.3.1) has 
been used to provide summaries of progress on fishing mortality and stock biomass relative to 
reference points. This chapter i) draws conclusions on the utility of an additional set of 
experimental indicators (section 4.2); ii) explores new indicators that attempt to show whether 
there has been improvements in selectivity through various technical measures (Section 4.3) and 
iii) discusses the scope for developing indicators of unwanted catch and material discarded back 
into the sea (Section 4.4). 
 
4.2 Experimental indicators 
4.2.1  Introduction 
The 2018 STECF CFP monitoring report (STECF 2018a) provided values for seven ‘experimental 
indicators’, noting that the estimates obtained may not be stable and should be considered with 
care. EWG 18-15 has further discussed the utility of such indicators and whether including them 
in future CFP monitoring reports would add value to such reports. The deliberations of the EWG 
and its suggestions regarding whether to retain or discard each of the indicators is given below. 
 
4.2.2 Discussion on the utility of the seven experimental indicators 
1. Number of stocks where F>FMSY OR SSB<BMSY 
The indicator is intended to monitor the number of stocks for which the objectives of Article 2.2 of 
the CFP have not been achieved1. This requires that BMSY is available for such stocks but in 
practice, BMSY has been computed for only a few stocks. Hence, to derive a potentially informative 
indicator, as a proxy for BMSY, the STECF has used MSYBtrigger in FAO area 27. At present, there is 
no information of BMSY or a suitable proxy for the vast majority of the stocks of interest to the EU.  
This indicator was proposed to monitor changes in the number of stocks for which values for FMSY 
and MSYBtrigger were available and for which the objectives of Article 2.2 of the CFP (Regulation 
1380/2013) have not been achieved.  In the 2018 CFP monitoring report, this indicator was 
computed for those stocks for which a value for MSYBtrigger had been derived analytically or 
MSYBtrigger had been set in line with Bpa.  
 
Bpa is a precautionary biomass reference point designed to ensure that there is a low probability 
of a stock being below the limit reference point for biomass (Blim).  When the spawning–stock size 
is estimated to be above Bpa, the probability of impaired recruitment is expected to be low. 
MSYBtrigger is estimated as the lower bound of BMSY when a stock is fished at FMSY . Hence in the 
2018 CFP monitoring report, the indicator was computed using reference points derived using 
different criteria. Clearly mixing reference points that do not equate to each other is not desirable 
and could be misleading.  
 
                                                 
1
  REGULATION (EU) No 1380/2013 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 
2013 on the Common Fisheries Policy, amending Council Regulations (EC) No 1954/2003 and (EC) No 1224/2009 and 
repealing Council Regulations (EC) No 2371/2002 and (EC) No 639/2004 and Council Decision 2004/585/EC. 
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The EWG recognises the potential of this indicator to inform on the trend in the number of stocks 
for which F and SSB are not in line with the objectives of Article 2.2 of the CFP, but in future it 
would be appropriate to compute the indicator using only those stocks for which MSYBtrigger has 
been derived analytically and not where MSYBtrigger has been set at Bpa as a default. While such an 
approach means that the number of stocks that are included is likely to remain relatively small, 
the indicator is likely to be informative and is relatively straightforward to compute.  
 
2. Number of stocks where F<=FMSY AND SSB>=BMSY 
This indicator is complementary to indicator 1 above in that it is intended to monitor the trend in 
the number of stocks for which the objectives of Article 2.2 of the CFP have been achieved. 
However, because the indicator is computed using MSYBtrigger as a proxy for BMSY, the resulting 
indicator value may overestimate the true number of stocks for which SSB=>BMSY. Nevertheless, 
given that the indicator is informative and relatively easy to compute, the EWG proposes that it 
should be retained but it would best be computed using only those stocks for which MSYBtrigger has 
been derived analytically and not where MSYBtrigger has been set at Bpa as a default. 
 
3. Time trend of F/FMSY for stocks outside the EU waters in FAO 27 
The trend in F/FMSY is an indicator already established and incorporated in previous CFP 
monitoring reports. The proposal is to provide a separate indicator for stocks that are exploited 
outside EU waters in order that the trend in F/FMSY can be compared to that for stocks insider EU 
waters. The EWG recognises that only a few stocks outside EU waters will have estimates for 
F/FMSY estimates. Nevertheless, in principle the indicator is potentially informative and the EWG 
proposes that the indicator be computed and incorporated in future CFP monitoring reports. 
However, The EWG recognises that regular sensitivity testing will be required to avoid the 
situation where a single stock has an undue influence on the observed trend. 
 
4. Trend in SSB/Bpa 
The trend in SSB/Bpa was proposed as a candidate indicator because it can be computed for a 
large proportion of the stocks in Area 27. Hence it would make use of information from a greater 
number of stocks than indicators which utilise other biomass reference points (BMSY, MSYBtrigger). 
However, in practice, standardising biomass with reference to Bpa, does not add any additional 
value to the SSB indicator already included in the CFP monitoring report (SSB/SSB2003). Hence 
the EWG proposes that this indicator is not retained for future CFP monitoring reports. 
 
5. Trend in recruitment (relative to 2003) 
Major issues associated with deriving an indicator to monitor trends in recruitment is that within-
stock recruitment typically varies between years and for some stocks major pulses of high 
recruitment periodically occur. In addition, the absolute level of recruitment can differ by several 
orders of magnitude between stocks and recruitment is influenced by factors other than fishing.  
Nevertheless, the EWG explored the potential utility of an indicator for recruitment trends. The 
analyses undertaken is explained in Jardim, 2018a (Annex 01). For each year and stock, the 
indicator is computed using the ratio between the average recruitment for the most recent 
decade and the average recruitment for the decade preceding the most recent decade. For 
example, the indicator for 2016 would be the ratio: 
 
average recruitment for the years 2007-2016/average recruitment for the years 1997/2006  
 
The time series of indicator values is built by moving the decadal windows by one year. A similar 
mixed effects model as used for other indicators was applied to the decadal ratios of recruitment 
to derive an overall indicator for all stocks. The analysis indicated that using a decadal time 
window, the resulting indicator time series is insensitive to individual stocks. However, adjusting 
the time window from 10 to 8 years has a greater influence on the time series trend for all stocks. 
The EWG therefore considers that further investigations need to be carried out to test the 
robustness of the indicator before it can be considered useful as an indicator to monitor CFP 
performance.    
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6. Trend in SSB or biomass index for stocks of data category 1-3 
In principle, the indicator provides information on the trend in SSB for category 1-3 stocks. 
Category 1 and 2 stocks have analytical assessments which provide absolute estimates of SSB, 
whereas category 3 stocks are assessed using trends in indices derived from surveys. Hence, the 
indicator mixes different metrics/indices, which is not desirable. In addition, it combines 
information that would be better expressed as separate indicators; the trend in SSB/SSB2003 for 
category 1+2 stocks and the proposed trend in SSB or biomass index for Category 3 stocks (see 
Indicator 7 below). Hence the EWG proposes that this indicator is not retained for future CFP 
monitoring reports. 
 
7. Trend in SSB or biomass index for stocks of data category 3 
The main purpose of proposing this indicator is to monitor the trend in SSB for many stocks that 
otherwise would not be included in the CFP monitoring report. However, even though biomass 
estimates are derived from surveys, such estimates are not necessarily expressed in the same 
units of measurement, which is not desirable.  
 
The EWG undertook a preliminary sensitivity analysis to examine whether the indicator values are 
significantly influenced by the biomass estimates for one or more stocks. The results of that 
analysis are given in Annex 02. The conclusions of the analysis are that some stocks have a 
moderate effect on the average value for biomass, although the model value itself is largely 
unaffected, due to the fact that the model is fitted with 60+ stocks. A full in-depth analysis of the 
influence of the units of measurement on the indicator will require further work since information 
on the units of measurement utilised in reporting the results of surveys is currently incomplete.  
 
The EWG considers that the indicator is potentially informative and should be retained as it adds 
value in terms of the number of stocks that are taken into account. A sensitivity analysis on this 
indicator should be carried out, maybe every other year, to make sure the indicator is robust to 
the estimates available for individual stocks. 
 
The EWG discussion on each of the experimental indicators is summarized in Table 4.1 
 
Table 4.1. Summary of discussions on experimental indicators and EWG 18-15 proposals. 
 
 Indicator Pros. Cons. EWG 18-15 Proposal 
1 Number of 
stocks 
where 
F>FMSY OR 
SSB<BMSY 
+ 
The indicator is easy to 
compute. 
MSYBtrigger has not been 
derived for many 
stocks. The indicator 
currently combines 
different metrics. 60% 
of MSYBtrigger estimates 
are proxies based on 
Bpa. 
Retain the indicator but compute 
only for those stocks for which 
MSYBtrigger has been defined. 
2 Number of 
stocks 
where 
F<=FMSY 
AND 
SSB>=BMSY 
+ 
The indicator is easy to 
compute. 
The indicator currently 
combines different 
metrics. 60% of 
MSYBtrigger estimates are 
based on Bpa. 
Retain the indicator but compute 
only for those stocks for which 
MSYBtrigger has been defined. 
3 Time trend 
of F/FMSY 
for stocks 
outside the 
EU waters 
in FAO 27 
Provides a comparison 
between the trends in 
F/FMSY inside and 
outside EU waters in 
Area 27.  
Can be computed only 
for a small number of 
stocks and may not be 
stable 
Retain the indicator on the 
grounds that it provides 
comparative information. Regular 
sensitivity testing required to 
avoid a single stock having an 
undue influence on the trend.  
4 Trend in 
SSB/Bpa 
Can be computed for a 
large proportion of 
stocks in Area 27. 
It does not add 
additional value to the 
SSB indicator routinely 
included in the CFP 
Do not retain the indicator 
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monitoring report. 
5 Trend in  
average 
decadal 
recruitment  
In principle, if SSB 
changes over time, 
then the expectation is 
that recruitment will 
also change. Testing 
indicates that a decadal 
time window is 
insensitive to individual 
stocks. 
Test results indicate 
that indicator time 
series trend is sensitive 
to the time window 
used to compute the 
indicator.  
Further tests on the robustness of 
the indicator are required before it 
can be considered as a monitor of 
the performance of the CFP  
6 Trend in 
SSB or 
biomass 
index for 
stocks of 
data 
category 1-
3 
In principle, the 
indicator provides 
information on the 
trend in SSB 
The index mixes 
different 
metrics/indices. Does 
not add anything in 
addition to the 
SSB/SSB2003 and the 
trend in SSB for 
category 3 stocks. 
Do not retain the indicator.  
7 Trend in 
SSB or 
biomass 
index for 
stocks of 
data 
category 3 
Provides a SSB 
indicator for many 
stocks that otherwise 
would not be included 
in the monitoring 
report. The indicator is 
not sensitive to the 
influence to individual 
stocks. 
Indices are not based 
on the same units of 
measurement. 
Retain the indicator as it provides 
information for stocks without 
analytical assessments. A 
sensitivity analysis on this 
indicator should be carried out, 
maybe every other year, to make 
sure the indicator is robust to the 
estimates available for individual 
stocks. 
+  MSYBtrigger is used as a proxy forBMSY in computing the indicator as the number of 
stocks with estimates for BMSY is small. 
 
4.2.3 Conclusion on the experimental indicators 
Seven experimental indicators were discussed of which four were suggested to be retained (1,2,3 
and 7 see Table 4.1), two were not retained (4 and 6 in Table 4.1) and one, average decadel 
recruitment, was retained for further testing for robustness. All these indicators utilise outputs 
from the ICES (and other assessment forums) and could become routine indicators reported on in 
the next CFP monitoring report (2019). 
 
4.3 Development of Technical Measures indicators 
4.3.1 Earlier work on selectivity indicators 
STECF has considered a range of indicators for monitoring changes in selectivity and exploitation 
patterns during STECF EWGs (STECF 2013a, 2015b, 2016, 2017a, 2018b). This has been in the 
context of the development of the Commission’s proposal for a new technical measures 
framework2 (STECF 2013a, 2015b, 2017a) and also for monitoring and reporting on the Landing 
Obligation (STECF 2016, 2018b). The Commission's technical measures proposal introduced the 
concept of quantitative targets as essential elements of the proposal to support the objectives of 
technical measures.  
STECF has identified several simple indicators related to gear selectivity including the uptake of 
more selective gears from a fleet and/or in a specific geographical area. This could be approached 
                                                 
2   COM(2016) 134 final.  Proposal for a Regulation of the European Parliament and of Council on the conservation of 
fishery resources and the protection of marine ecosystems through technical measures, amending Council 
Regulations (EC) No 1967/2006, (EC) No 1098/2007, (EC) No 1224/2009 and Regulations (EU) No 1343/2011 
and (EU) No 1380/2013 of the European Parliament and of the Council, and repealing Council Regulations (EC) 
No 894/97, (EC) No 850/98, (EC) No 2549/2000, (EC) No 254/2002, (EC) No 812/2004 and (EC) No 2187/2005. 
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by quantifying the number of new gears/shifts in gear observed at the fleet level. This indicator 
could be particularly useful in cases where more detailed data on gear selectivity are absent. A 
related indicator, with low data requirements, would be the mesh size and configuration in 
existing gears, so as to monitor gear modifications over time. A successful implementation of the 
Landing Obligation would be expected to increase the number of new/modified gears used by a 
fleet.  
STECF (2015b) considered that in the context of a more results based approach to technical 
measures, it would be necessary to have appropriate metrics that could be used to assess the 
relative contributions individual fleets make to the catches of juvenile (or other age groups where 
appropriate) and also to assess how age specific contributions may change over time within a 
fleet e.g. through the deployment of technical or tactical measures to avoid specific age groups 
e.g. fish <MCRS. These metrics could then be used as a tool to identify and enable adjustments 
to catch profiles that may be warranted (i.e. identify fleets that are considered to have 
undesirable levels of age specific catches). The indicators considered can be split into catch-
based and F-based indicators. 
Catch-based indicators: A simple and straightforward selectivity metric to assess the fishing 
pressure on undersized fish is the proportion of juveniles or <mcrs in the catch by weight in the 
whole stock (Froese, 2004). Improvements in selectivity would be expected to reduce that 
proportion. The advantage of this metric is that it is easy to calculate and communicate to 
stakeholders. However, it has the disadvantage of being very sensitive to the population 
structure, as it correlates to the availability of undersized fish in the sea. 
STECF (2016, 2017a) considered several catch-based indicators and metrics on this basis.  
Herrmann et al. (2012) and Sala et al. (2015) have proposed metrics for monitoring the effects of 
selective gears and also for monitoring the Landing Obligation. The indicator nP− provides an 
estimate of the fraction of undersize fish retained (< MCRS), thus providing information on the 
size selectivity of a given gear towards the small fish of a given population. The value of nP− 
should be as low as possible, and is expected to become lower in response to improvements in 
selectivity. Similarly, indicator nP+ provides information on the efficiency of a given gear in 
selecting commercial sizes (≥ MCRS) when fishing a given population. In such case, provided that 
the species being analysed is a target species, nP+ should be as high as possible (close to 100). 
Derived from nP− and nP+,   indicator nRatio is the ratio of the number of retained 
undersized/commercial size individuals. When fishing a given population, the size selection 
properties of a gear are suited to a given MCRS if the nRatio is very low, approaching 0. The 
above indicators are based on numbers of fish. Similar Indicators based on weight (wP−, wP+, 
wRatio) can also be calculated using the same formulae.  
STECF (2016) explored the use of catch profiles to monitor implementation of the Landing 
Obligation. This was further considered by STECF (2017a) in the context of identifying 
improvements in selectivity between fleet segments over time.  The first indicator considered was 
monitoring catch at age for a stock over time for different fleet sectors exploiting the same stock. 
This indicator provides a qualitative perception of whether one fleet segment has a better catch 
profile than another and could also indicate improvements in selectivity for a specific fleet 
segment over time.  
The second indicator considered monitors catch profiles by comparing commercial catches with 
the catch profile from surveys. STECF (2016) reported that some progress has been made in 
making inferences about commercial catch profiles based on research vessel survey catches and 
comparing these with landings length compositions to infer discard or quantities of unwanted 
catch (Heath and Cook 2015). Comparisons of this kind could be used to determine to what 
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extent discarding was still occurring and therefore whether progress was being made towards 
implementation of the landing obligation. 
F-based 
STECF (2013a, 2016) identified several F-based indicators and metrics. A simple F-based metric 
could be the F of the juveniles age class(es) or age class(es) <mcrs. A successful 
implementation of the Landing Obligation through improvements in selectivity would be expected 
to reduce the value of this metric. This metric would be much less sensitive to population 
structure than a catch based approached taking the proportion of fish <MCRS in the catch.  
Another F-based metric that would further reduce the effect of population structure would be F on 
immature over F on mature individuals weighted by abundance (Fimm/Fmat; Vasilakopoulos et 
al. 2011; STECF 2013a). This metric could be also scaled to mcrs (STECF 2013a) or any other 
age/size threshold. This indicator has been shown to reflect the effects of changes in selectivity at 
the stock level. A successful implementation of the Landing Obligation through improvements in 
selectivity would be expected to reduce the value of this metric. 
 
A third F-based metric identified in EWG 16-04, expresses population selectivity and could be 
used for monitoring the effects of the Landing Obligation. This indicator is the difference between 
the age at 50% selection (A50) with age at 50% maturity (Vasilakopoulos et al. 2016) or 
age at mcrs. Improvements in selectivity would be expected to increase the value of this metric. 
Population selectivity curves can be estimated by scaling assessment-derived F-at-age vectors 
from 0 to 1 (Sampson and Scott, 2011). In age-based assessments, A50 estimates for population 
selectivity can be derived by fitting sigmoid lines from the first to the fully selected age-class. 
This difference has been shown to have a substantial effect on both long-term SSB and yield of 
different species (Vasilakopoulos et al., 2014, 2016). Similarly to the F<MCRS metric, A50 are 
somewhat correlated to population structure in stocks with great recruitment variability, such as 
North Sea haddock, but are less so in stocks with reduced recruitment variability, such as North 
Sea sole. 
Length-based indicators 
The traditional indicators/metrics of gear selectivity that can be used to monitor selectivity 
improvements over time are length of 50% retention (L50) and selection range (SR) (Wileman et 
al. 1996). These metrics are absolute measures that are population-independent. They can be 
either length or age based and can be used to directly compare the selective performance of 
different gears. In general, a more selective gear would have a greater L50 and perhaps a smaller 
SR which would result in the capture of fewer small fish. 
However, as STECF (2018b) illustrated length-based indicators may have limited use. ICES and 
STECF do not routinely report stock numbers-at-length for the relevant demersal stocks, mainly 
reporting stock numbers-at-age instead. This limits the evaluation of the relative impact of 
different selectivity changes, given that gear selectivity parameters (L50, SR) are length-based. 
The only publicly available population length structure information for the areas/stocks of interest 
comes from bottom trawl surveys included in the DATRAS database. The results of the analysis 
carried out by STECF (2018b) highlighted the pronounced effect of population structure on the 
landings and discards coming from gears with different selectivity for species which exhibit 
pronounced recruitment pulses resulting in significant year-to-year changes of population 
structure (e.g. haddock). For this reason length-based indicators are of limited value. This is also 
highlighted by ICES WKLIFE (ICES 2018a).  
Summary of earlier work 
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The overall conclusion is that population independent metrics such as Catch and CPUE at age  
(which may be improved through weighting by population numbers) allow a direct comparison 
between fleets. It is, however, not possible to disentangle whether inter-annual changes in catch 
or CPUE at age are a consequence of changes in population (e.g. weak or strong recruitment) or 
due to changes in technical or tactical strategies of the fleet, including improvements in 
selectivity. Population independent metrics (i.e. using partial fishing mortality) potentially provide 
a more robust means of comparing changes in exploitation pattern both between and within fleets 
over time as they are less susceptible to changes in the underlying population and could therefore 
be more useful as a means to assess the efficacy of technical and/or tactical measures aimed at 
avoiding certain age groups (e.g. juveniles). Based on these observations, a simulation study and 
more detailed empirical analysis was carried out on a limited number of catch-based and F based 
indicators. The next section describes this work. 
 
4.3.2 Current candidate population selectivity indicators  
Following on from the earlier work by STECF, the JRC has continued to consider “population 
selectivity” indicators building on the range of catch based and F-based indicators identified. 
Population selectivity (‘selectivity’ hereafter), describes the differential vulnerability to fishing of 
the different demographic components of an exploited population (Millar and Fryer, 1999; 
Sampson and Scott, 2012). The exploration of population selectivity indicators presented here 
has been based on relevant work carried out by Vasilakopoulos et al., in prep. The aim was to 
produce and test selectivity indicators analogous to Fbar, (i.e. derivable from standard age-based 
stock assessments) and relevant to the whole stock rather than to individual gears/fleets, that 
could be used to track the temporal development of selectivity. This work is ongoing and further 
testing and exploration of these indicators will be carried out in the following months.  
The six selectivity indicators examined here (Table 4.2) make use of different combinations of 
age-structured catch, F, maturity and abundance data. The suitability of these selectivity 
indicators was tested by examining their dependence on recruitment and Fbar (Table 4.2), given 
that an optimal selectivity indicator would need to be independent from those. These tests were 
carried out using empirical datasets, namely ICES stock objects, with different recruitment and 
Fbar dynamics, as well as different history of selectivity changes.  
 
Checking the dependence of the different selectivity indicators on recruitment and Fbar suggested 
that catch-based metrics (I1-I3) could be somewhat independent from recruitment only after 
weighing them by the number of fish available in the sea (Table 4.2). F-based metrics (I4-I6) 
were generally more independent from recruitment than catch-based ones, but they were not 
always independent from Fbar (Table 4.2). This process suggested as optimal selectivity 
indicators the abundance-weighted catch of juveniles (I3), the F of recruits relative to the Fbar 
(I4), and the abundance-weighted F of juveniles relative to the abundance-weighted F of adults 
(I6).  
 
Using data from empirical stocks, we tracked the historical development of selectivity, as 
captured by the optimal selectivity indicators, and compared it to actual selectivity changes (e.g. 
mesh size regulations, changes in minimum sizes, use of selective gears and the introduction of 
spatial/temporal closures) that have taken place in fisheries for these stocks. 
 
A complementary approach to test the suitability of the selectivity indicators was to simulate fish 
stocks, where recruitment pulses and changes in selectivity were added at specific points in time. 
This analysis is not yet completed, but preliminary results agree with the insights gained from the 
analysis of empirical datasets. 
 
Table 4.2. The six selectivity indicators examined here. Comments refer to tests carried out using 
empirical datasets. 
 
Indicator Formula Description 
Data 
needed 
Comments Reference 
I1 
∑ 𝐶𝑎,𝑦
𝑛
𝑎=x 𝐼𝑎,𝑦
∑ 𝐶𝑎,𝑦𝑛𝑎=x
 
Proportion of 
juveniles in the 
catch 
Catch 
Maturity 
Sensitive to 
recruitment 
fluctuations 
Froese (2004) 
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I2 
∑ 𝐶𝑎,𝑦
𝑤
𝑎=u
∑ 𝐶𝑎,𝑦𝑛𝑎=x
 
Proportion of 
optimal age 
(converted 
from Lopt) 
individuals in 
the catch 
Catch 
Lopt 
 
Sensitive to 
recruitment 
fluctuations 
(with lag) 
Froese (2004); 
Froese et al. 
(2008) 
I3 
∑ 𝐶𝑎,𝑦
𝑛
𝑎=x 𝐼𝑎,𝑦
∑ 𝑁𝑎,𝑦𝐼𝑎,𝑦𝑛𝑎=x
 
Number of 
juveniles in the 
catch relative 
to the number 
of juveniles in 
the stock 
Catch 
Maturity 
Abundance 
More robust to 
recruitment 
fluctuations 
Vasilakopoulos 
et al. (in 
prep.) 
I4 
𝐹𝑥,𝑦
𝐹𝑏𝑎𝑟
 
F of recruits 
relative to the 
Fbar 
F 
 
More robust to 
recruitment 
fluctuations 
Vasilakopoulos 
et al. (in 
prep.) 
I5 
∑ 𝐹𝑎,𝑦
𝑧
𝑎=x
𝑧 − 𝑥 + 1
 
Average F of 
juvenile age 
classes 
F 
Maturity 
Often 
correlated with 
Fbar 
ICES 2014 
I6 
∑ 𝑁𝑎,𝑦𝐼𝑎,𝑦𝐹𝑎,𝑦
𝑛
𝑎=x ∑ 𝑁𝑎,𝑦𝐼𝑎,𝑦
𝑛
𝑎=x⁄
∑ 𝑁𝑎,𝑦𝑀𝑎,𝑦𝐹𝑎,𝑦𝑛𝑎=x ∑ 𝑀𝑎,𝑦𝐼𝑎,𝑦𝑛𝑎=x⁄
 
F of juveniles 
weighted by 
abundance 
relative to the 
F of adults 
weighted by 
abundance 
F 
Maturity 
Abundance 
More robust to 
recruitment 
fluctuations, 
with a proven 
effect on SSB 
Vasilakopoulos 
et al. 2011 
C: Catch 
M: Proportion mature 
I: Proportion immature (1-M) 
F: Fishing mortality 
N: Abundance 
 
y: year 
a: age 
n: last age-class 
x: first available age-class (usually 0 or 1) 
z: last juvenile age-class 
u: first age-class falling within the 0.9*Lopt - 1.1*Lopt range 
w: first age-class falling within the 0.9*Lopt - 1.1*Lopt range 
 
 
4.3.3 Temporal development of selectivity indicators in simulated stocks 
To check the dependence of the three optimal indicators identified earlier (I3, I4, I6) both to 
recruitment pulses and selectivity changes, we simulated 100 years of exploitation of a fish stock 
exhibiting recruitment pulses. This stock experienced a selectivity change at a specific point in 
time (year 75), whereby the catch of the youngest individuals (age-classes 1 and 2) was 
minimized (Figure 4.1). We also simulated a recruitment pulse five years after the change in 
selectivity to check the response of the selectivity indicators (Figure 4.2). See Annex 03 for more 
details. 
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Figure 4.1. The F-at-age wireframe plot of the simulated stock, showing the change in selectivity 
in year 75. data: Fishing mortality (F). 
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Figure 4.2. The temporal development of three selectivity indicators (I3, I4, I6), Fbar, 
Recruitment (Rec) and SSB calculated for a simulated stock. I3: Abundance-weighted catch of 
juveniles; I4: F of recruits relative to the Fbar; I6: abundance-weighted F of juveniles relative to 
the abundance-weighted F of adults. 
 
All three indicators captured well the improvement of selectivity in year 75 (Figure 4.2). The 
other indicators (i.e. I1, I2 and I5) exhibited less sensitivity to the recruitment pulse of year 80 
compared to I3 and I6. 
 
4.3.4 Temporal development of selectivity indicators in empirical stocks 
To further test the indicators, the fluctuations of the three optimal selectivity indicators (I3, I4, 
I6; Table 4.1) for four empirical stocks with different recruitment and selectivity profiles: Celtic 
sea haddock (had.27.7.b–k), West of Scotland whiting (whg.27.6a), West of Baltic cod 
(cod.27.22-24) and North Sea herring (her.27.3a47d) were tested. For each stock a short 
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narrative detailing the major changes which may have impacted on exploitation that have 
occurred is provided along with the plots generated for the different indicators. 
 
Celtic Sea haddock 
Here is a timeline of the technical measures and other changes that took place in this stock 
(Rihan pers. comm.): 
1998 – New technical measures Regulation introduces limited improvements in selectivity, 
including the use of 80mm square mesh panels in Nephrops fisheries and restrictions on gear 
construction. 
2002 – The hake recovery plan introduces increased mesh sizes in parts of the Celtic Sea.  
Seasonal closed areas in the Celtic Sea also introduced, primarily to protect cod. 
2006/2007 – Decommissioning schemes in Ireland and significant reduction in French fleet 
targeting gadoids,  
2010 – ICES reported change in stock size (large recruitment pulse) and change in distribution 
(haddock moved south). 
2012 – Mesh size of square mesh panels increased in TR1 fisheries3 (100mm) and TR2 fisheries4 
(110mm). 
2015 – Regulations amended and further improvements in selectivity introduced with mesh size 
in square mesh panels increased to 120mm for both TR1 and TR2 fisheries with a derogation for a 
directed whiting fishery of 100mm+100mm smp in which haddock are an important bycatch.  
 
All selectivity indicators capture a gradual improvement in selectivity (I3 and I4 more than I6), in 
accordance with the technical measures implemented over time, and they do not pick up the 
recruitment pulse in 2010 (Figure 4.3). All three indicators also exhibit an increase in 2012 (I4 
less than I3 and I6) due to the low recruitment in that year, which was not accompanied by lower 
catches of juveniles, leading to a correct perception of improvements in selectivity introduced not 
protecting the juvenile fish.  
                                                 
3 TR1 fisheries – towed gears with a codend mesh size of greater than equal to 100mm 
4 TR2 fisheries – towed gears with a codend mesh size in the range of 79-99mm. 
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Figure 4.3: The temporal development of three selectivity indicators (I3, I4, I6) calculated for 
Celtic Sea haddock plotted together with Fbar, Recruitment (Rec) and SSB. Blue lines are loess 
smoothers. I3: Abundance-weighted catch of juveniles; I4: F of recruits relative to the Fbar; I6: 
Abundance-weighted F of juveniles relative to the abundance-weighted F of adults. 
 
 
West of Scotland whiting 
Here is a timeline of the technical measures and other changes that took place in this stock 
(Rihan pers. comm.): 
2002 – Improvement in selectivity with requirement to increase mesh size (from 80mm to 
100mm) and use square mesh panels (90mm), decreasing the catches of whiting. 
2004 – Introduction of first cod effort management plan which linked the use of selective gears to 
increased effort allocations. Limited uptake. 
2006 – SSB collapsed (only began to increase after 2011). 
2009 – Introduction of second cod effort management plan. 
2009 – Introduction of emergency technical measures. Mesh size increased to 120mm with 
120mm smp in TR1 fisheries and 80mm+120mm smp or sorting grid in TR2 fisheries. 
2010 onwards – F has decreased significantly. Majority of catches now in TR2 fisheries but mostly 
discarded (undersized). Catches in TR1 fisheries were negligible following from these mesh size 
increases. 
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Selectivity indicators I4 and I6 capture a deteriorating trend in selectivity after 2000 (Figure 4.4), 
due to an increasing exclusion of adult whiting arising from mesh size improvements in the 
roundfish fishery and lower TACs for whiting due to the stock decline. However, catches of 
juvenile whiting have only marginally decreased in the smaller mesh TR2 fisheries targeting 
Nephrops and still remain high. The catch-based selectivity indicator I3 does not capture this as 
clearly as the other two indicators, owing to lower catches of recruits in the years of low 
recruitment.  
 
 
Figure 4.4: The temporal development of three selectivity indicators (I3, I4, I6) calculated for 
West of Scotland whiting plotted together with Fbar, Recruitment (Rec) and SSB. Blue lines are 
loess smoothers. I3: Abundance-weighted catch of juveniles; I4: F of recruits relative to the Fbar; 
I6: Abundance-weighted F of juveniles relative to the abundance-weighted F of adults. 
 
West Baltic cod 
Here is a timeline of the technical measures and other changes that took place in this stock 
(Rihan pers. comm.): 
1986 – MLS for cod set at 30cm and codend mesh size of 95mm. 
1998 – Mesh size increased to 105mm with an unspecified escape window or 120mm codend 
mesh size. 
2002 – Introduction of option to use either a Bacoma 120mm or codend mesh size of 130mm 
diamond mesh. 
2003 – MLS increased from 35mm to 38mm. Emergency closure of fishery in April 2003. 
2004 – Increase in the codend mesh size to 140mm (not enforced). 
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2005 – Bacoma 110mm/T90 110mm codend introduced into the Baltic cod fishery. 
2007 – Closed seasons introduced under Baltic multiannual plan. 
2010 – Increase in the size of the Bacoma window to 120mm and increase in the length of the 
Bacoma panel. T90 codend increased to 120mm. 
2014 – Baltic cod under the Landing Obligation. MCRS reduced to 35cm. 
2016 – Baltic Multiannual plan adopted. 
 
All selectivity indicators (I4 more clearly so) capture a gradual improvement in selectivity up until 
2010, in accordance with the technical measures implemented. This has followed by a 
stabilization with no further changes in mesh size (Figure 4.5). I4 also picks up a signal of a 
slightly worsening selectivity after the decrease of the MCRS in 2014. I3 and I6 exhibit a higher 
interannual variability compared to I4. 
 
 
Figure 4.5. The temporal development of three selectivity indicators calculated for West Baltic cod 
plotted together with Fbar, Recruitment (Rec) and SSB. Blue lines are loess smoothers. I3: 
Abundance-weighted catch of juveniles; I4: F of recruits relative to the Fbar; I6: Abundance-
weighted F of juveniles relative to the abundance-weighted F of adults. 
 
North Sea herring 
Here is a timeline for this stock. In this case, changes in selectivity are not the diving factor 
(Dickey-Collas et al. 2010, ICES 2018b): 
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Early 1970s - an industrial fishery developed targeting North Sea sprat and this fishery occurred 
to a large extent in areas with juvenile herring. 
1977-1980 – Fishing ban for directed herring fisheries in the North Sea. 
1981-1983 – Small TAC for herring in the southern North Sea and English Channel. 
1983 – Ban on directed fishing for herring in other areas of the North Sea lifted. 
1997 – Bycatch regulation enforcement results in the sprat fishery having a markedly lower 
bycatch of juvenile herring. 
 
All selectivity indicators capture a gradual deterioration from 1970 onwards (Figure 4.6), in 
accordance with the beginning of the sprat fishery. In 1981-1983 there is a peak corresponding 
to the highest proportional representation of age 0 herring in the catch over the entire time-series 
(ICES 2018b). This could be due to the opening of the fishery for these years only in the southern 
areas, which host more juveniles than the central and northern ones. All indicators also capture 
an improvement in the late 1990s, coinciding with the bycatch regulation enforcement which 
reduced the bycatch of juvenile herring by the sprat fishery.  
 
 
 
Figure 4.6. The temporal development of three selectivity indicators calculated for North Sea 
herring plotted together with Fbar, Recruitment (Rec) and SSB. I3: Abundance-weighted catch of 
juveniles; I4: F of recruits relative to the Fbar; I6: abundance-weighted F of juveniles relative to 
the abundance-weighted F of adults. 
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4.3.5 Conclusions on selectivity indicators 
Population independent metrics (i.e. using partial fishing mortality) potentially provide a more 
robust means of comparing changes in exploitation pattern both between and within fleets over 
time as they are less susceptible to changes in the underlying population and could therefore be 
more useful as a means to assess the efficacy of technical and/or tactical measures aimed at 
avoiding certain age groups (e.g. juveniles).  
The results from the simulation studies and empirical analysis of stocks with known histories of 
technical developments suggest the chosen indicators have the capacity to detect changes in 
population selectivity. It appears, however, that the indicators rarely capture the effect of a 
specific technical measure immediately, there is often a lag and the utility of indicators is in their 
ability to reflect overall trends. These trends may arise of course through changes, in not only 
gear technical measures, but tactical changes in fishing behaviour or spatial/temporal measures.   
At this stage, further investigation is required, challenging the indicators with a wider range of 
scenarios. The availability of narratives of key changes in technical measures or other 
policy/behavioural initiatives appears to be beneficial in the testing process. It is important to 
remember that in common with other fishery indicators dependent on output from stock 
assessment, that the integrity of these indicators depends on the quality of the underlying data 
used in the assessment – in particular the quality of catch data, which should include all fish killed 
as part of the fishing process. Early indications are promising and as a means of tracking changes 
in population selectivity in a fairly efficient manner the further development of these indicators 
should be encouraged. Options for taking this work forward include the use of special contracts or 
the addition of targeted TORs in a future STECF EWG dealing with technical measures where a 
broader range of expertise would be helpful. 
 
 
4.4 Unwanted catch indicators 
4.4.1 Introduction  
The CFP in its Article 2.5a states that the “CFP shall gradually eliminate discards, on a case-by-
case basis, taking into account the best available scientific advice, by avoiding and reducing, as 
far as possible, unwanted catches, and by gradually ensuring that catches are landed”. In this 
context, one could interpret the objective to gradually eliminate discards either 
i) by reducing unwanted catches of all marine organisms or  
ii) by reducing unwanted catches of only those species subject to the Landing Obligation.  
In either case, the obligation to land all catches will only apply to those species prescribed under 
the Landing Obligation.  
 
In developing such indicators the EWG has adopted the following definitions: 
 
Unwanted catches: catches of commercial fish species above (highgrading) or below the 
minimum conservation reference size (MCRS), over-quota or under Landing Obligation 
exemptions, and catches of non-commercial fish species and other marine organisms. 
Regarding unwanted catches, two components can be distinguished: 
 
i) unwanted catches (landings and discards) of species that are subject to the landing 
obligation.  
ii) unwanted catches of other marine organisms which will continue to be legitimately 
discarded 
 
Discards means catches that are returned to the sea. These can be unwanted catches of species 
under the Landing Obligation which are discarded illegally or legally (if exemptions are granted) 
and unwanted catches of species not under the Landing Obligation.  
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The EWG discussed the development and utility of indicators for monitoring unwanted catches 
and discards. The EWG considered what such indicators are required to indicate, the data needs 
and potential sources, and their applicability and sensitivity. The discussion focussed on three 
potential uses for discard indicators: one dealing with the obligation for the EC and Member 
States to report progress on the reduction of unwanted catches of species subject to the Landing 
Obligation, a second on the wider objective of reducing unwanted catches of all marine organisms 
(legal and illegal discards and unwanted catches that are landed) and a third dealing with an 
overall indicator to track changes in total discards of marine organisms at-sea.  
 
4.4.2 Indicator for unwanted catches of species under the landing obligation 
The EWG suggests that this indicator(s) should monitor unwanted catches, regardless of whether 
they are landed or discarded, since a major objective of the Landing Obligation is to reduce 
unwanted catches. An important point to address however is, which species or group of species 
subject to the Landing Obligation should be used to compute an indicator to monitor changes in 
unwanted catches over time? In principle all unwanted catches of species under the Landing 
Obligation should be reported whether they are landed or discarded, but the EWG suggests that a 
suitable indicator may be derived by selecting a subset of species based on criteria which could 
include the following: 
 
1. Species for which unwanted catches are currently known to be high. 
2. Species for which unwanted catches cover a range of lengths/ages 
3. Species for which there are unwanted catches for different reasons (e.g. below MCRS, low 
market value, no quota) 
4. Species for which policy changes have led to a change in their status with respect to 
coverage by the LO (for example, the removal of a species from the list of TAC species 
(e.g. North Sea dab and flounder), or reductions in MCRS) 
5. Species for which a time series of unwanted catch estimates are available (e.g. as 
provided for in an ICES analytical stock assessment) 
6. Species that are the main target in a fishery. 
Table 4.3 presents a set of species which could be used to compute an indicator for monitoring 
changes in unwanted catches.  
 
Table 4.3 - Candidate species to provide an indicator for monitoring changes in unwanted catches 
together with the associated criteria for inclusion from the list above in superscript. 
Baltic 
Sea  
North Sea  North Western 
Waters 
South Western 
Waters 
Mediterranean 
Sea 
Cod4,6 Haddock1,2,3 Cod1,3 Hake1,4,6 Hake6  
Plaice1,2 Whiting1,2,3 Haddock1,2,3,5,6 Megrim1 Red Mullet6 
 Dab1,2,4 Plaice1,2,4 Nephrops? 6  
 Plaice1,2,3 Hake3,6    
  Whiting1,2,3   
  Nephrops? 6   
 
Indicators of unwanted catch for individual species under the Landing Obligation could take the 
form of an unwanted to wanted catch ratio or an unwanted to wanted abundance ratio. These 
individual species indicators could also be aggregated by regional sea area. However, such 
indicators are entirely reliant on reliable reports or estimates of catches, unwanted (landed and 
discarded) and wanted. The regular estimation of the Landing Obligation species indicators could 
be performed in parallel with the selectivity indicators (see section 4.3). Finally, stock-specific 
data on unwanted catches should be available for several stocks in the ICES stock assessment 
database and in principle, in the FDI database hosted by the JRC.  Data issues associated with 
the introduction of the Landing Obligation are discussed in section 4.4.5 below. 
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4.4.3 Indicator for unwanted catches of all marine organisms 
This indicator combines the unwanted catches of species under the Landing Obligation (section 
4.4.2 above) and the overall discard indicator (section 4.4.4 below). Hence it combines the 
unwanted catches that are legally and illegally discarded, plus the unwanted catch that is landed.  
 
4.4.4 Indicator to monitor changes in discards 
A candidate indicator to monitor changes in discards is an estimate of the total biomass discarded 
at-sea. In principle, estimates of the discarded catches will continue to be made available from 
National at-sea observer programmes undertaken under the DCF, although the sample coverage 
is likely to remain low and not all species are required to be sampled. Hence an alternative 
indicator is to choose a subset of species for which discard estimates will be provided. 
Recent estimates of discards for selected species are available in the ICES database and from the 
Discardless project based on the FDI database.  Data issues associated with the introduction of 
the Landing Obligation are discussed in the section 4.4.5 below. 
 
4.4.5 Discard and unwanted catch data 
Discard data are at present readily available from ICES where, for category 1 stocks, discard time 
series are, for many stocks, summarised in the stock assessment. These estimates are based on 
at-sea monitoring mainly through observer programmes, although data from self-sampling and 
Electronic Monitoring programmes are also available in some cases. Discard data are also 
available from the STECF FDI database, reported by Member States in response to a dedicated 
call for such data under the data collection framework (DCF). Again, most of the data are based 
on observer programmes. During the first STECF EWG meeting on the Landing Obligation a fairly 
detailed comparative review of the two datasets was carried out (STECF, 2013). The review 
divided stocks into 3 categories depending on the availability of discard data and the general level 
of discarding and noted that in some cases, data convergence between the ICES and STECF data 
was good or showing signs of improvement. In others there were differences, some of which 
could be readily explained by different raising procedures (etc) and some which were more 
difficult to understand. Overall, it was concluded that provision of catch advice was best provided 
by ICES. 
 
Before 2015, when the Landing Obligation came into force for a limited number of species and 
fisheries, unwanted catches were discarded at sea. Hence unwanted catches equated to discards. 
After 2015, unwanted catches can be a combination of catch components discarded at sea (e.g. 
species not under the Landing Obligation, fish discarded under exemptions from the landing 
obligation (high survivability and de minimis, protected species and species damaged by 
predators), illegally discarded material and unwanted catch that is landed (e.g. below MCRS).  
Estimates of unwanted catches that are discarded should also be available from on at-sea 
monitoring programmes after 2015. However, there is an increased risk that fishers will alter 
their fishing/discard behaviour when an observer is present, which can affect the precision and 
accuracy of the estimates of discarding compared to when an observer is not present (for 
example see Benoit and Allard (2009). In addition, some at-sea monitoring programmes have 
reported problems with observers gaining access to vessels - see for example latest ICES advice 
for eastern Baltic cod (ICES 2018d). Earlier comparisons of data from the European Fisheries 
Control Agency’s ‘last haul analysis’ with data from at-sea observer programmes, indicated 
similar levels of discarding in the Baltic cod fisheries (STECF 2016).  Whether the use of the last 
haul analysis can be generally applied across all fisheries is questionable and when the landing 
obligation is fully implemented in 2019, the risk that discard estimates may not be representative 
of the true level of discarding is likely to be increased. 
 
Recent information from STECF (2018c) indicates that the number of data records reporting 
unwanted catches from all Member States is rather low. Unwanted catch estimates were provided 
for 24% of records (fleets x species) submitted by Member States and approximately half of such 
records reported zero unwanted catches.  
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The EWG notes that full enforcement of the Landing Obligation will remain problematic and 
obtaining reliable estimates of discards is also likely to remain problematic. Potential solutions 
include a significant increase in enforcement activities, at-sea monitoring and/or further 
exploration of the utility of the data collected under the ‘last haul analysis’.  
 
For the present, the development of reliable overall indices of unwanted catch or discarded catch 
is problematic and requires careful consideration together with close scrutiny of the data 
becoming available during this period of transition into the full LO. 
 
5 ECOSYSTEM INDICATORS 
5.1 Process 
The EWG18-15 reviewed selected sources of indicators from previous working group reports, legal 
documents and scientific papers. The sources included the report from STECF (2017b), ICES 
(2017a, 2018c), the Commission Decision (EU) 2017/848), on the MSFD and Tam et al. (2017).  
 
The subgroup discussed the relevance of the collected indicators to assess the ecological impact 
of fisheries and based on this produced a shortlist. The shortlist of indicators was classified based 
on whether the indicator was specifically relevant to an MSFD descriptor or to fisheries policy. 
Then the indicators were evaluated according to data availability, the potential impact of fisheries 
on the indicator and whether the indicator was peer reviewed in published literature or evaluated 
by ICES. Additional comments were included to clarify the exact meaning and process of 
obtaining the indicators. A final classification then took place in three further categories. A first 
category comprises indicators that are considered relevant and ready for estimation. Examples of 
these indicators were estimated during the meeting. The second category comprises indicators 
which are considered relevant but require additional data. A third category refers to the indicators 
that require further investigation before a decision can be made on whether to include these on a 
regular basis.  
 
Overviews of the three categories of indicators are provided in the three tables 5.1 to 5.3. After 
the tables, examples of the historic development of indicators considered ready for estimation are 
given. In addition to these indicators, some indicators were suggested during discussions but 
their interpretation or link to fisheries was unclear. These indicators included the area not 
available to fishing and the proportion of landed value that comes from stocks at risk. Finally, 
some consideration is given to three other indicators which could be used to monitor changes in 
species assemblages   
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Table 5.1 Selected ecosystem indicators ready for possible consideration in 2019 CFP reporting* 
Ecosystem indicator 
Similar to which 
STECF Candidate 
indicator  
MSFD 
decriptor 
Which indicator? 
Data 
available 
to JRC 
Impacted 
by fishing  
Reviewed Actions 
Number of fished and 
bycaught species at risk 
Conservation 
status of 
impacted fish 
species 
D1 
Number of fished and 
bycaught species listed 
by IUCN as vulnerable, 
endangered or critically 
endangered. The list is 
updated approximately 
every 5 years. 
Yes Yes Yes 
Estimate now and again at 
app. 5 year intervals 
Proportion of sensitive 
fish species at risk 
Conservation 
status of 
sensitive fish 
species  
D1 
Status of sensitive 
species is based on 
assessment at species 
level and a definition of 
species sensitivity.  
Yes Yes Yes 
Estimate now and 
potentially again at 1 year 
intervals 
Mean maximum length 
of fishes  
Mean maximum 
length of fishes  
D4 
Reflects balance 
between large and small 
fish species. Can be 
estimated based on 
survey data alone. 
Yes Yes Yes 
Estimate now and 
potentially again at 1 year 
intervals 
Biomass of guilds   D4 
The biomass of feeding 
guilds (planktivorous, 
benthic and piscivorous 
fish) is a suggested 
indicator under the 
MSFD and is 
recommended by ICES. 
Yes Yes Yes 
Estimate now and 
potentially again at 1 year 
intervals 
39 39 
Seafloor impact, also 
on VMEs 
Areas not 
impacted by 
mobile bottom 
gears  
D6 
1 – Intensity 
2 – Proportion of grid 
cells fished 
3 – Proportion of area 
fished 
4 – Aggregation of 
fishing pressure  
Raw 
data 
available 
at 
national 
level 
only  
Yes Yes 
Request indicator status 
from ICES or estimate in 
dedicated workshops in 
areas not covered by ICES. 
Interval depends on ICES 
work. 
Fish age or size at 
maturation 
Size at 
maturation of 
exploited fish  
D3 
Stocks may respond to 
fisheries induces 
evolution by maturing 
earlier (lower age and 
length). An aggregated 
indicator could be 
proportion of stocks 
exhibiting significant 
decreasing trend in the 
past 10 cohorts  
Yes Yes Yes 
Estimate now and 
potentially again at 1 year 
intervals 
Proportion of landed 
species with FMSY 
and/or MSYBtrigger 
estimated 
  D3 Already tabulated  Yes ? Yes See Section 2.3.1 
Proportion of stocks 
with F>Fmsy 
  D3 
Already calculated. It 
should be clear that 
MAPs lead to this 
potentially being 50% or 
more 
Yes Yes Yes See Section 2.3.1 
Average F/Fmsy   D3  
Trend in F/Fmsy already 
calculated.  
Yes Yes Yes See Section 2.3.1 
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Average 
SSB/MSYBtrigger 
  D3 
Trend in SSB rel. to 2003 
already calculated.  
Yes Yes Yes See Section 2.3.1 
Additional fishery 
indicators in core list 
  Already calculated    See Section 2.3.1 
Experimental fishery 
indicators now added 
to core list 
  Already calculated    See Section 4.2.2 
* Additional testing and data collation required from survey and other sources – may not be possible by 2019 
 
 
 
 
 Table 5.2. Ecosystem indicators which require additional data collection 
Ecosystem indicator 
Similar to 
which STECF 
Candidate 
indicator  
MSFD 
decriptor 
Which indicator? 
Data 
available 
to JRC 
Impacted 
by 
fishing  
Reviewed Actions 
Fisheries induced 
mortality of potentially 
endangered and 
threatened species and 
sensitive species 
Catches of 
endangered, 
threatened or 
protected 
species  
D1 
Based on the fisheries induced mortality 
relative to the agreed reference level, 
two indicators are suggested: 
1. Average mortality relative to the 
agreed reference level across 
species. Estimated separately for 
mammals, reptiles, seabirds and 
fish. 
2. Proportion of species for which 
fisheries induced mortality exceeds 
No broad 
scale 
monitoring 
Yes Yes 
Collect data on 
bycatch and 
population size 
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the agreed reference level. 
Marine litter  Fishing litter   D10 
Number or weight of litter connected to 
fisheries found in surveys and number 
of gear lost as derived from logbook 
reporting. Data needs to be collected to 
determine the proportion of fishing 
gear in litter in trawl surveys or from on 
board observers. Rules to report lost 
gear must be enforced before an 
indicator can be developed. 
No Yes No 
Collect reliable 
information on 
gear loss and 
fisheries litter 
in surveys  
 
 
 
 
 
Table 5.3. Ecosystem indicators that require additional investigation 
Ecosystem subgroup 
Similar to 
which STECF 
Candidate 
indicator  
MSFD 
decriptor 
Which indicator? 
Data 
available 
to JRC 
Impacte
d by 
fishing  
Reviewed Actions 
Proportion of assessed 
stocks with zero TAC or 
below Blim 
Conservation 
status of 
assessed fish 
species  
D1 
Modification of a fishing capacity group 
suggestion. Note that some short lived 
stocks frequently experience single 
years with zero TAC as part of their 
precautionary management plan. 
Yes Yes Yes 
Further 
investigated 
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LFI 
Large fish 
indicator  
D4 
Highly sensitive to the most abundant 
species, in particular abundant large 
species. Requires a specific limit to be 
defined for each area. Highly sensitive to 
area definition. 
Yes Yes Yes 
Investigate 
whether 
redundant 
Mean trophic level  
Mean trophic 
level  
D4 
Reflects balance between large and 
small fish and invertebrate species. 
Requires local estimates of Trophic 
level. Correlated to MML in most areas. 
Yes Yes Yes 
Investigate 
whether 
redundant 
Proportion of biomass in 
predatory fish 
  D4 
Requires definition of predatory species 
and age classes. Depending on 
definition, may overlap with piscivorous 
guild divided by other guild biomasses. 
Yes Yes Yes 
Investigate 
whether 
redundant 
Proportion of biomass in 
fish/fish+shellfish 
  D4 
From assessments or could be 
estimated from biomass per guild. 
Yes Yes Yes Investiagte  
Proportion of 
demersal+benthic catch 
coming from high 
impact gear 
  FS 
Potential indicator, but the definition of 
high impact gear is likely to be 
controversial and require prioritisation 
of the impact of gear on different 
ecosystem components. 
Yes Yes Yes Investigate 
Individual growth, 
relative to long term 
mean 
  FS 
Weight at age in the past 5 years 
relative to long term mean, averaged 
across ages used for F-bar to ensure 
sufficient sampling. For predators 
potentially related to biomass of 
exploited prey fish. 
Yes Yes Yes Investigate 
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recruitment level 
relative to long term 
mean 
  FS 
Average recruitment level in the past 10 
years relative to long term mean. 
Affected by fisheries through 
dependence on SSB. 
Yes Yes Yes Investigate 
Total mortality of the 
stock 
  FS 
This is the summed natural mortality 
and fishing mortality. For prey fish it 
depends on the abundance of exploited 
predators. For large fish it is highly 
correlated to fishing mortality and 
hence does not add information. 
Yes for 
some 
stocks 
Yes Yes Investigate 
Typical length   D4 
Sensitive to the most abundant species, 
in particular abundant large species.  
Yes Yes ? 
Document 
method in peer 
reviewed 
literature 
fuel efficiency per kg 
fish 
Fuel efficiency 
of fish capture  
FS 
Total fuel consumption/total landed 
weight 
Yes Yes Yes 
Request fuel 
data at STECF 
ecosystem level 
Discarded biomass   FS Total biomass discarded 
Potentially 
but 
potential 
bias under 
LO 
Yes Yes 
See section of 
indicators on 
technical 
aspects. 
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5.2 Selected ecosystem indicator examples 
5.2.1 Number of fished and bycatch species listed by IUCN as vulnerable, 
endangered or critically endangered 
Description of indicator and indicator origin 
The indicator measures the number of species which are considered to be at risk by IUCN. As 
IUCN uses a variety of data sources and combines these using expert judgement, the list includes 
species which are infrequently observed in current sampling systems due to low abundance or 
low detectability and indicators can therefore not be estimated on an annual basis.  
 
Estimation of indicator and reference level 
The indicator is estimated as the number of marine species in the IUCN reporting for Europe and 
the Mediterranean for which fishing is the main pressure and which are categorised by IUCN in 
the latest IUCN report as vulnerable, endangered or critically endangered. Ideally, no species 
should be vulnerable, endangered or critically endangered, corresponding to a reference level of 
zero. The estimator can also be estimated as the proportion of all species categorised which were 
described as vulnerable, endangered or critically endangered. This would eliminate any changes 
caused by differences between years in the number of species for which data was sufficient to 
allow categorisation. It should be noted that the current implementation does not include seabirds 
and species that have life stages in fresh water. These are not included when requesting 
categorisations for marine species at the IUCN website. In the future, a list of seabird species 
should be produced and used to estimate a similar status for seabirds. Further, a decision should 
made on which diadromous species to include. 
 
Data requirements 
The IUCN listing is available at http://www.iucnredlist.org. 
 
Scale of indicator 
The list is produced both on a European and regional level and hence the indicator can be 
estimated regionally as well as at European level.  
 
Temporal development of indicator 
Figure 5.1 and Table 5.4 illustrate an example based on an extract from this website on October 
3rd, 2018. There has been a marked increase in the number of mammals, while there has been a 
relatively smaller increase in the number of fish species. 
 
 
 
Figure 5.1. Number of species listed as vulnerable (VU), endangered (EN) or critically endangered 
(CR) in the 2009 and 2015 IUCN assessments.  
 
Table 5.4. Number of species listed as vulnerable, endangered or critically endangered in the 
2009 and 2015 IUCN assessments.  
Year   2009 2015 
Reptiles VU 1 1 
N
u
m
b
er
 o
f 
sp
ec
ie
s 
li
st
ed
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Reptiles EN 0 0 
Reptiles CR 1 0 
Mammals VU 1 3 
Mammals EN 2 1 
Mammals CR 0 1 
Fish  VU 19 20 
Fish EN 7 9 
Fish  CR 3 3 
 
5.2.2  Proportion of sensitive fish stocks considered at risk 
Description of indicator and indicator origin 
The indicator describes the proportion of sensitive fish stocks which are considered to be at risk. 
In recent years, work in OSPAR and ICES WGs has moved towards monitoring only species 
sensitive to fishing rather than all species. Methods to identify sensitive fish and determine their 
risk level have been developed (Greenstreet et al 2012, Le Quesne and Jennings 2012, ICES 
2017a, ICES 2018c). This definition of risk is specific to the indicator and should not be confused 
with definitions in other contexts. 
 
Estimation of indicator and reference level 
The range of species identified as sensitives differ in number and slightly in composition between 
the two studies cited above. In the example below, we have used a combined list consisting of all 
species with higher sensitivity than saithe from Greenstreet et al 2012 and all sensitive species 
except cod from Le Quesne and Jennings (2012). This leads to a list of 19 sensitive species 
focused on those occurring in the North Sea: Anarhichas lupus (Wolffish), Anarhichas minor 
(Spotted catfish), Brosme brosme (Tusk), Conger conger (Conger eel), Dipturus cf. flossada (Blue 
skate), Dipturus cf. intermedia (Flapper skate), Galeorhinus galeus (Tope), Helicolenus 
dactylopterus (Bluemouth), Hippoglossus hippoglossus (halibut), Molva molva (Ling), Mustelus 
mustelus (Smooth hound), Raja brachyura (Blond ray), Raja montagui (Spotted ray), Rostroraja 
alba (White skate), Scyliorhinus stellaris (Nurse hound), Sebastes marinus (Redfish), Somniosus 
microcephalus (Greenland shark), Squalus acanthias (Spurdog) and Squatina squatina (Angle 
shark). Mustelus mustelus and Mustelus asterias are not reliably distinguished in surveys and 
were therefore considered as Mustelus spp. in the following analysis. Within the list, species 
which were not recorded for at least 75% of all years in a survey were excluded from analyses in 
that survey. This constraint meant that Anarhichas minor, Rostroraja alba, Scyliorhinus stellaris, 
Sebastes marinus, Somniosus microcephalus and Squatina squatina were excluded in further 
analysis. For Dipturus, a decision needs to be made on how the recent time series with two 
species should be compared to the historic time series with only one Dipturus sp. reported. Until 
this is clear, the two species are not included. 
 
 
A few species (e.g. ling and spurdog) are assessed by ICES and for these stocks, the trend or 
biomass index should be derived from the agreed assessment. This was not done in the 
exploratory analysis below. However, it is unlikely to change results substantially as ling is 
increasing in both surveys as well as in the assessment while spurdog has been declining up to 
2000 and stable since. Both methods define spurdog as being at risk in all years prior to 2007, 
consistent with the period of severe decline. 
 
Risk level is estimated by Greenstreet at al by determining whether the indicator is below the top 
25% of observed values, in which case the species is registered as being at risk. However, this 
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method can lead to highly variable risk ratings of individual species between years. Furthermore, 
the method requires an annual update of the species-specific reference level as the quartile will 
change as more data is added. An alternative method was also attempted identifying ‘at risk’ as 
the absence of a positive trend in abundance over the past 10 years. The reference level for this 
indicator on a species level is a trend of 0 or less for all species and hence constant over time. 
The trend indicator will react faster to an improvement in a depleted species, as a positive trend 
can be detected even though abundance is still low compared to earlier periods. Further work 
should be performed to define new reference levels once species have increased and this increase 
is unlikely to continue due to e.g. species-specific density dependence. 
 
Data requirements 
Survey data from DATRAS and MEDITS together with a sensitivity rating of all species in the 
relevant ecosystem. Stock assessment data where stocks are assessed. 
 
Scale of indicator 
Ecosystem level but can potentially be aggregated across all ecosystems. 
 
Temporal development of indicator 
The indicator was estimated using data from DATRAS for the North Sea and Scottish West Coast 
IBTS. Data from both quarters were included and proportion of species at risk identified as the 
number of positive trends for all species in the two surveys divided by the total number of trends 
estimated. Hence, a species which is well sampled in both quarters has greater influence on the 
result than a species which is only well sampled in one quarter. The species included in the North 
Sea were wolffish, tusk, tope, bluemouth, halibut, ling, starry smoothhound/smoothhound, blond 
ray, spotted ray and spurdog (9 species). The species included on the Scottish west coast were 
conger eel, tope, bluemouth, ling, starry smoothhound/smoothhound, blond ray, spotted ray and 
spurdog (8 species).  
 
The indicator based on trend develops slightly more smoothly than the indicator based on 
abundance in the upper 25%. Both indicators show a decrease in the number of species at risk 
since the second half of the 2000s (Figure 5.2 and Table 5.5). 
 
  
Figure 5.2. Development in indicators of sensitive fish species based on two different definitions 
of risk (absence of increasing trend and abundance below the upper 25%). 
 
Table 5.5. Development in indicators of sensitive fish species based on two different definitions of 
risk (absence of increasing trend and abundance below the upper 25%). 
YEAR NORTH SEA SCOTTISH WEST 
COAST 
 trend based Upper 
25% 
based 
trend 
based 
Upper 
25% 
based 
2000 0.64706 0.76471 0.2 0.46667 
2001 0.76471 0.70588 0.26667 0.66667 
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2002 0.88235 0.58824 0.26667 0.53333 
2003 0.52941 0.52941 0.13333 0.53333 
2004 0.64706 0.76471 0.26667 0.8 
2005 0.58824 0.76471 0.46667 0.73333 
2006 0.47059 0.70588 0.53333 0.73333 
2007 0.52941 0.58824 0.66667 0.73333 
2008 0.47059 0.52941 0.66667 0.8 
2009 0.35294 0.58824 0.66667 0.73333 
2010 0.47059 0.58824 0.66667 0.73333 
2011 0.41176 0.52941 0.53333 0.46667 
2012 0.29412 0.58824 0.46667 0.4 
2013 0.35294 0.58824 0.26667 0.73333 
2014 0.23529 0.35294 0.33333 0.26667 
2015 0.41176 0.64706 0.2 0.33333 
2016 0.29412 0.47059 0.2 0.33333 
2017 0.25 0.70588   
 
 
5.2.3  Mean maximum length of fishes 
Description of indicator and indicator origin 
The mean maximum length of fish (MML) reflects the species composition of a fish assemblage, 
where fishing is expected to cause a decrease in the proportion of species with large asymptotic 
body size, slow growth rate, late age and large size at maturation (Shin et al. 2005). 
 
Estimation of indicator and reference level 
According to ICES (2009), the mean maximum length of fishes is calculated as the weighted 
average of asymptotic length: 
 
MML = Σ (Bs . L∞ s) / Σ Bs  
 
where L∞ s is the von Bertalanffy asymptotic body length of each species s, and Bs is the total 
weight of species s caught during the survey. As total weight is not measured on many surveys, 
weight of each individual needs to be estimated from length using a length weight relationship. 
Where long time series of survey data on length are available, Lmax (the 95% quantile of the 
length distribution over the past period, before over-exploitation) can be considered a proxy of 
local L∞.  In other cases L∞ values from the literature or FishBase can be used. 
 
Data requirements 
This indicator is based on trawl survey data (DATRAS or MEDITS). Time series have to be 
identified for each ecosystem, taking into account demersal trawl surveys with a similar protocol 
(e.g. the time period of the North Sea can start in 1983, year in which all areas of the IBTS 
survey were conducted with a similar GOV trawl). Only surveys covering a large part of the 
ecosystem should be considered. In cases where several heterogeneous surveys occurred each 
year in the same ecosystem, using for instance distinct protocols or gears or vessels, distinct 
estimates can be first calculated (possibly covering distinct periods of time), before selecting the 
most reliable one. 
 
Scale of indicator 
The scale of the indicator is smaller than or identical to the scale of the survey used. 
 
Temporal development of indicator 
EWG 18-15 was not able to compute the MML indicator in the time available for this exercise. 
However, such a computation took place in the STECF EWG on the Development of the Ecosystem 
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Approach to Fisheries Management (EAFM) in European seas (STECF 2012, Gascuel et al. 2016). 
As an illustration of the feasibility and usefulness of this indicator, trends in MML were extracted 
from these previous studies for 3 European ecosystems (Figure 5.3) 
 
 
Figure 5.3. Trends in the Mean Maximum Length indicator in three European ecosystems: 
the North sea, the West of Scotland and the Celtic sea (redrawn from Gascuel et al., 
2016) 
 
MML exhibited an overall decreasing trend in the West of Scotland, and severe declining phase 
followed by a stabilisation in the North Sea. While the fishing pressure strongly decreased over 
the last ten years of the studied period, trends observed in the MML indicator were interpreted in 
Gascuel et al. (2016) as showing no clear recovery in the structure of ecosystems at that time, 
and more specifically in the structure of the demersal fish community up to 2010. It would be of 
particular interest to update this analysis, in order to determine if the continued decrease in the 
fishing pressure induced by the CFP is now leading to a start of recovery in this community 
structure. 
 
5.2.4  Biomass of guilds 
Description of indicator and indicator origin 
Biomass of trophic guilds is a measure of ecosystem structure, estimated as the aggregate 
biomass of each trophic guild. Individually they provide a measure of the change in biomass of 
trophic guilds. Collectively used they provide a measure of change in overall structure. ICES 
considers this to be an indicator which has peer-reviewed data available, is potentially useful and 
can be estimated on a routine basis. For the current application, the biomass of assessed species 
are divided into three guilds; planktivores, piscivores and benthivores.  
 
The work on this indicator to date has largely focused on fish trophic guilds (Shackell et al., 2012; 
Rochet et al., 2013), but it can be extended to include invertebrates, birds, and marine 
mammals. The number of guilds used is also a factor for consideration. Rochet et al. (2013) and 
WGECO used only four guilds, while Bulman et al. (2001) used ten guilds. Fewer guilds permits 
easier classification but may lump functionally dissimilar species. Whether it is most appropriate 
to include only species that are e.g. planktivorous throughout their life as done by Shephard et al. 
(2014), or all species that are planktivorous for part of their lives, as suggested in WGECO (ICES, 
2012) should be examined further. Additionally, there should be some investigation of how to 
include important species which are not adequately sampled in trawl surveys. 
 
Estimation of indicator and reference level 
In the current estimation, only information on spawning stock biomass was available, but ideally, 
the indicator of planktivores (at least) should be based on total stock biomass rather than 
spawning stock biomass. The indicator is estimated as the sum of all biomass for species within 
each guild. 
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It should be noted that the indicator is sensitive to the number of species included. If one or more 
species are not available for the early part of the time series, the estimation requires an 
assumption on the biomass of these species prior to the onset of assessments. Shephard et al. 
(2014) suggested that this would best be seen as a surveillance indicator rather than operational. 
Other authors have advocated trophic guilds as units of fisheries management (Fogarty 2014). 
The indicator monitors the state of key functional components of the foodweb, but there may be 
no strong scientific rationale for setting targets for trophic guild indicators. 
 
Data requirements 
The estimation requires a decision on which stocks to include in a given ecosystem, a definition of 
guild association of each species together with estimates of biomass of each species, preferably 
by age or length. Information on an annual level is available for analysis from stock assessment. 
 
Scale of indicator 
The indicator can be estimated at ecosystem level or EU level but seems most relevant at the 
ecosystem level. 
 
Temporal development of indicator  
The biomass of guilds based on stock assessments are given in Figure 5.4 for species in the North 
Sea, Black Sea and Mediterranean. The species included and their assignment to guilds is shown 
in Table 5.6. For the current estimation, only SSB estimates were available and therefore, these 
values were used in the analysis. In the future, total biomass by age can be used as many 
species change feeding guild as they grow. Further, methods to include transient and widely 
distributed species (e.g. hake, mackerel and horse mackerel) should be investigated. 
 
Table 5.6. Species included in the guilds for each area 
 
Ecosystem Guild Species 
North Sea Planktivorous Herring, sprat, Norway 
pout and sandeel. 
 Benthic Sole, plaice, Norway 
lobster, Northern Shrimp  
 Piscivorous Cod, whiting, haddock, 
saithe 
Black Sea Planktivorous European anchovy, Horse 
mackerel,   European sprat 
 Benthic Whiting ,    Turbot, Rapana 
whelk 
 Piscivorous Piked dogfish, Red mullet    
Western Mediterranean Planktivorous European anchovy,        
Sardine,  Atlantic horse 
mackerel 
 Benthic Giant red shrimp, Deep-
water rose shrimp , 
Surmullet,              
 Norway lobster ,   Blue 
and red shrimp,    Striped 
red mullet, 
 Piscivorous European hake, Red mullet 
Central Mediterranean Planktivorous European anchovy, Sardine 
 Benthic Giant red shrimp,  Norway 
lobster ,  Spottail mantis 
squillid, Deep-water rose 
shrimp, Common sole         
 Piscivorous Red mullet,   European 
hake 
Eastern Mediterranean Planktivorous European anchovy, Sardine      
 Benthic - 
50 50 
 Piscivorous Red mullet 
 
 
From these plots, it appears that biomass of planktivores is more variable than that of other 
guilds, with the exception of the North Sea benthic guild which has increased gradually over the 
time period. 
 
 
 
 
 
Figure 5.4 - Temporal development in biomass of guilds based on assessed species in the North 
Sea (top), and Black Sea and Mediterranean (bottom). 
 
5.2.5  Seafloor impact 
Description of indicator and indicator origin 
 
Table 5.7 - Four indicators recommended for fisheries induced pressure on the sea floor 
(ICES2017b). 
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Indicator Description 
1 – Intensity 
 
Average number of times the area is swept by bottom 
contacting fishing gears. Estimated as the sum of swept 
area for all vessels using bottom-contacting gears or by 
métier divided by the total area of the considered area 
(regional/ sub-regional sea, or broad-scale habitat type 
within that sea). 
‘Swept area’ is an estimate of the area of seabed in contact 
with the fishing gear and is a function of gear width, vessel 
speed, and fishing effort. This indicator is a proxy of the 
number of times the area is swept. 
2 – Proportion of grid 
cells fished 
The number of grid cells (c-squares) fished at least once 
(irrespective of the swept area within the cell), divided by 
the total number of grid cells (c-squares) within the 
considered area. 
3 – Proportion of area 
fished 
The sum of swept area across all grid cells in a considered 
area, where swept area in a specific grid cell cannot be 
greater than the area of that grid cell, divided by the 
summed area of all grid cells. 
This indicator provides the best estimate of the proportion 
of area fished. 
4 – Aggregation of 
fishing pressure 
The smallest proportion of the grid cells (c-squares) where 
90% of the total swept area occurs. 
 
 
Estimation of indicator and reference level 
The indicator estimation is described in ICES reports and references to these can be found in 
ICES (2017b).  
 
Data requirements 
The indicator is based on VMS data held nationally. Due to this constraint, indicators have to date 
been estimated in dedicated ICES workshops. 
 
Scale of indicator 
The indicators can be estimated by habitat, ecosystem or at the EU level. 
 
Temporal development of indicator 
An example of development of benthic indicators from ICES (2017b) can be seen in Figure 5.5. In 
interpretation, it should be noted that the coverage of VMS data increased in 2012, and hence the 
indicators are expected to increase even in the absence of a change in benthic pressure. 
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Figure 5.5. Demonstration of how timeseries of benthic pressure would look if estimated in the 
North Sea from ICES 2017b. Coloured lines refer to EUNIS sediment types: sublittoral sand 
(A5.2), sublittoral coarse sediment (A5.1), sublittoral mud (A5.3), and sublittoral mixed sediment 
(A5.4). 
 
5.2.6  Fish age or size at maturation 
Description of indicator and indicator origin 
There have been some reported cases of fisheries inducing earlier maturation in exploited fish 
stocks, though this is not a general pattern across all fished stocks (Heino et al 2015). An 
indicator which can be used to monitor such evolution for each individual stock is the decadal 
trend in age or length at which 50% of the fish are mature, and an integrated indicator could be 
the average trend across stocks. An average trend across stocks which is less than zero indicates 
that on average, stocks are maturing earlier. 
 
Estimation of indicator and reference level 
The stock specific values can be estimated either by interpolation between the two ages or 
lengths where proportion mature are closest to 50% or by fitting a sigmoid curve to maturity at 
all ages or lengths. Preferably, the analysis should be based on cohort maturity ogives rather 
than annual maturity ogives. On average, the trend in age at maturity should be zero if no 
fisheries induced evolution exists.  
  
Data requirements 
Data on maturity at length or age for each stock is needed. These data are reported in some 
stock assessments, particularly where a trend is detected and this is incorporated in the 
assessments. However, using this type of data alone will bias the average trend away from a 
trend of zero (no change) as the decision in stock assessments is often not to use variable 
maturity if there is no trend or substantial variation in maturity at age. Because of this, it is 
preferable to use data from research surveys (DATRAS/MEDITS). To estimate a trend, preferably 
5 to 10 years of data should be included for a given stock.  
 
Scale of indicator 
The indicator should be estimated at ecosystem level. Fisheries induced evolution examples are 
most frequent in demersal fish, and hence the indicator can be divided into demersal and pelagic 
fish. 
 
Temporal development of indicator 
Figures 5.6 to 5.9 shows the slopes of the linear regressions of the A50 with time for the 
EcoRegions of the Mediterranean (all slopes are used, irrespectively of the significance). In most 
cases, the trend appears to be negative, thus the age at maturity seems to be decreasing over 
time.  
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Figure 5.6 - Histogram of the slopes of the linear regressions of the A50 with time by stock for 
the EcoRegions of the Mediterranean (BS = Black Sea) 
 
Figure 5.7 - Boxplot of the slopes of the linear regressions of the A50 with time by stock for the 
EcoRegions of the Mediterranean. 
 
A similar conclusion can be inferred when considering the annual ratios of A50 as a proportion of 
A50 in the previous years, which is shown in the plot. It appears that the ratios tend to become 
negative in the recent years in all Mediterranean regions.  
 
 
Figure 5.8. Annual ratios of A50 as a proportion of A50 in the previous years by Mediterranean 
region and year.  
The linear regressions models for both the cod and the whiting in the North Sea were significant 
and negative are shown below. 
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Figure 5.9. Temporal trend in A50 for the cod and the whiting in the North Sea. Both slopes were 
significantly negative. 
 
5.3 Additional indicators discussed 
Three other indicators which could be used to monitor changes in species assemblages were 
discussed in detail. All three were based on the expectation that, in general, an increased fishing 
pressure leads to a decrease in the abundance of large species and predators. 
 
The Large fish indicator (LFI), which is the proportion of large fish calculated in survey data  has 
been criticised due to its high sensitivity to the most abundant species and occasional recruitment 
pulses. It also changes according to two different (and here confounded) impacts, one on species 
assemblages and the other on the size structure of each exploited population. An alternative 
indicator, Typical length, has also been suggested, but not yet reviewed.  
The mean trophic level of all animals caught during a survey, including invertebrates, can be 
calculated as: 
 
MTL = Σ (TLs . Bs) / Σ Bs 
  
where TLs is the trophic level of species s. This indicator may provide a wider monitoring on the 
demersal community (in contrast to MML which is restricted to fish only), but it requires an 
estimate of the mean trophic level of each species along with the biomass of this species. Some 
authors used values from FishBase (see for instance Gascuel et al., 2016) while others are 
criticising this indicator for its high sensitivity to the variability of trophic levels over time and 
space.  
 
No scientific consensus currently exists on the robustness and usefulness of these indicators. It is 
also unclear, in what way they add value to the monitoring of the ecosystem impact of the CFP, 
compared to the use of MML indicator. On the other hand, due to ecosystem complexity, several 
studies underlined the necessity of using a suite of indicators for ecosystem monitoring. The 
current EWG concluded that the indicators carried potential and should be considered as 
candidate indicators and further investigated.   
 
5.4 Conclusions 
The working group concluded that the indicators on the number of fished and bycatch species at 
risk, the proportion of sensitive fish species at risk, the mean maximum length of fishes and the 
biomass of guilds have potential for fairly early inclusion in routine CFP reporting. The indicators 
on seafloor impact are currently under further development by ICES, and following this 
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development should be ready for use in STECF reporting. The indicator on fish age at maturity 
seems to require some further work before becoming fully operational.  
 
Regarding indicators related to exploited stocks, a range of indicators (some under D3 of the 
MSFD) are already in use as core indicators and should remain so. This is the case for the 
proportion of landed species with FMSY and/or MSYBtrigger estimated, the proportion of stocks with 
F>Fmsy, the proportion of stocks outside safe biological limits, the modelled trend in F/Fmsy and 
the modelled trend in SSB relative to 2003. EWG 18-15 has now suggested that several 
previously experimental indicators should be added to the core list (see section 4.2.2). Other 
indicators identified during the ecosystem indicator discussions included the fraction of landings 
from stocks with F<FMSY and B>MSYBtrigger (a D3 indicator) and the TAC relative to Advice (a 
potential ‘governance’ indicator). These indicators were not explored during the meeting 
 
Two aspects were considered to require further data collection on an EU level: fisheries induced 
mortality of potentially endangered and threatened species (including sea mammals, reptiles and 
seabirds) and sensitive species and marine litter. The collection of data to support these 
indicators should be given high priority in the future. 
 
Another 12 indicators were considered to require further investigation. Due to the complexity of 
ecosystems, a suite of indicators is necessary to monitor ecosystem development. The current 
EWG concluded that these indicators carry potential and should be further investigated. 
 
6 ECONOMIC AND SOCIAL INDICATORS 
6.1 Background 
 In its ad hoc reports to the European Commission STECF has so far not reported the 
development of any economic or social indicators (STECF 2018a). The EC nevertheless reports 
trends in basic variables like Net Profit or Gross Value Added (GVA) from the Annual Economic 
Report (AER) in its communication to the European Council and Parliament. EWG 18-15 was 
requested to elaborate which economic and social indicators could be candidates for an inclusion 
in the ad hoc report of the STECF to be eventually picked up later by the EC.  
 
In this chapter EWG 18-15 provides basic information on possible indicators, i.e. the pros and 
cons, scale of reporting (fleet segment, regional seas etc.) and how to present the indicator in a 
report in the future 
 
6.2 Economic Indicators 
6.2.1  Introduction and process 
 As a starting point, EWG 18-15 decided to elaborate five indicators for a possible inclusion in the 
CFP monitoring report: Return on Fixed Tangible Assets (RoFTA), Current Revenue (CR)/Break-
Even Revenue (BER), Gross Value Added (GVA)/Full Time Equivalent (FTE), Net Value Added 
(NVA)/FTE and Net Profit Margin (NPM). EWG 18-15 decided to choose these candidate indicators 
because: 
 
 they cover all three production factors of a fishing company: capital (RoFTA, CR/BER 
(partly)), labour (GVA/FTE, NVA/FTE, CR/BER (partly)) and natural resources (NPM).  
 all five indicators are already included in the Annual Economic Report (AER, STECF 2018d) 
or are easy to calculate using DCF data. These data are also quality checked and after 
some years of experience with the data collection can be seen as robust.  
 RoFTA and CR/BER are included in the assessment of balance between fishing capacity 
and available fishing opportunities and therefore, MS have to include them in their national 
fleet report. GVA/FTE, NVA/FTE and NPM are assessed as possible new indictors for the 
inclusion in the national fleet reports after 2021.   
 None of the five indicators are included in the current communication of the EC and go 
beyond the variables included in that report.  
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In addition EWG 18-15 decided to elaborate the inclusion of the Economic Dependency Indicator 
(EDI). This indicator is also a candidate indicator for inclusion in the balance report but it is not 
based purely on DCF data. Therefore, no presentation of substantive examples was possible.  
 
For all new indicators EWG 18-15 observes similar issues regarding data availability or other 
factors influencing the indicator values: 
 
1) External factors: external factors influence the indicator values and those are not 
directly linked to the fishing operations. These factors are, for example, fuel prices, fish 
prices (for many fish species the world market price is not influenced by the catches of 
one specific fleet segment) and interest rates. Especially when it comes to the opportunity 
costs of capital, the interest rate of long-term governmental bonds shall be applied and 
this rate can fluctuate (at the moment the rate is close to zero). Those external factors 
need to be elaborated each year and adjusted in the calculations if necessary.  
 
2) Availability of data: The last ad-hoc report from STECF to the EC (e.g. STECF 2018a) 
was finalized in April 2018. At that point the AER with the economic data of 2016 was not 
available. That would mean that there is a time lag of three years regarding the economic 
data (in 2018 the last available data in April was from 2015). It needs to be decided 
whether some of the projections in the AER can be used to describe the two subsequent 
years (in this case 2016 and 2017).  
 
3) Disaggregation of cost data: A big problem for the reporting is the structuring of the 
economic data following the ‘economic’ segmentation of the fleet. For a regional analysis, 
e.g. the performance of the fleets in the Baltic Sea, all vessels fishing in the Baltic Sea 
should be included. So far, in the AER vessels fishing in two areas are included only 
partially in the regional analysis. In an EU project (SECFISH) possibilities for a 
disaggregation are analysed and methods developed to disaggregate the cost data. This 
could be used in the future to build segments fishing on certain species, in certain 
ecosystems etc. 
 
EWG 18-15 decided to select three fleet segments to show trends in the assessed indicators. 
Those three segments were chosen to reflect different areas, different fishing gears and stock 
status. 
 
1) ITA DTS 1824: Italian fleet segment including vessels with a length of 18 to 24 m using 
bottom trawls and catching a wide variety of species. Expectation is that indicator values 
reflect the problematic stock situation in the MED. 
2) NLD TBB 1824: Dutch fleet segment including also vessels with a length of 18 to 24 m 
using beam trawls to catch brown shrimps and flatfish in the North Sea. In general flatfish 
stocks are in a good shape or increasing (like plaice) and brown shrimp was of high 
abundance until 2016. After that the stock was low but prices very high.  
3) POL TM 2440: Polish fleet segment including vessels with a length of 24 to 40 m using 
pelagic trawls catching herring and sprat in the Baltic Sea. Pelagic stocks in the Baltic Sea 
are generally in relative good shape except the Western Baltic herring stock.  
 
6.2.2 Return on Fixed Tangible Assets (RoFTA 
Description of indicator 
The return on fixed tangible assets provided by a single fishing vessel (RoFTA) is a measure of 
the percentage yield on investment in fishing.  This may be aggregated to various levels 
discussed below to provide an indicator of the economic performance of fishing enterprises. 
 
Method of calculation 
RoFTA is equal to the net profit plus the opportunity cost of capital all divided by the tangible 
asset value defined as the depreciated replacement vessel value: 
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𝑹𝒐𝑭𝑻𝑨𝒇𝒍𝒆𝒆𝒕 =  
𝑵𝒆𝒕 𝑷𝒓𝒐𝒇𝒊𝒕𝒇𝒍𝒆𝒆𝒕 + 𝑶𝒑𝒑𝒐𝒓𝒕𝒖𝒏𝒊𝒕𝒚 𝑪𝒐𝒔𝒕 𝒐𝒇 𝑪𝒂𝒑𝒊𝒕𝒂𝒍
𝑫𝒆𝒑𝒓𝒆𝒄𝒊𝒂𝒕𝒆𝒅 𝑹𝒆𝒑𝒍𝒂𝒄𝒆𝒎𝒆𝒏𝒕 𝑽𝒂𝒍𝒖𝒆𝒇𝒍𝒆𝒆𝒕
 
 
The net profit is the total value of landings minus all the operating and capital costs, crew wages 
and share of catch revenue, and the imputed cost of unpaid labour. This is before taxation. 
The opportunity cost of capital is the return that could be earned in the next best perfectly safe 
investment, normally taken to be the yield on government bonds with a maturity of ten years to 
redemption. 
 
The depreciated replacement value of the vessel is the remaining value of the vessel in the 
accounts of the fishing firm when the cost new is reduced by applying the perpetual inventory 
method of depreciation.  
 
Example of indicator values 
Figure 6.1 shows the development of the indicator for the three fleet segments between 2008 and 
2018.  
 
 
 
 
Figure 6.1: Development of the Return on Fixed Tangible Assets from 2008-2018 for three fleets 
 
 
By and large, RoFTA has fluctuated between 0% and 20% but at the end of the period the Dutch 
fleet enjoyed exceptional returns from the shrimp fishery where price increases more than 
compensated for poor landings because the product is a local speciality.   
 
Scale of the indicator (fleet segment, region, fishing) 
Figure 6.2 shows the means of the Return on Fixed Tangible Assets indicator applied at the 
aggregated level of ICES sea areas. 
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Figure 6.2: Development of the mean Return on Fixed Tangible Assets from 2008-2018 for two 
fishery management areas 
 
The indicator applied to the regional fleets is also relatively stable and showing a better than 
“normal” return.  The figure for 2014 appears questionable and the data underlying its calculation 
needs to be checked. 
 
For the estimation of these regional statistics, it has not been possible to separate the fleets 
fishing in the Baltic from the remainder in Area 27.  This could probably be achieved by returning 
to the original data and setting up a separate filter in the spreadsheet.  In terms of commentary 
on the performance of the Common Fisheries Policy, however, highly aggregated data of this kind 
obscure sectors where special attention might be required.  Aggregation to the national and 
regional level is therefore of limited value because it does not focus on the sectors outlier sectors. 
 
Pros and cons of the indicator 
 
Table 6.1 – Pros and cons of the indicator 
Pros Cons 
Data available on a fleet, MS and EU level The appropriate value to use for the 
opportunity cost of capital has been 
discussed at several EWGs and no 
definitive agreement has been reached. 
This is an indicator of fundamental 
importance to potential investors in 
fisheries 
Mean values of the opportunity cost of 
capital over a year are difficult to obtain 
 RoFTA includes a risk premium beyond the 
opportunity cost of capital which is 
subjective 
 The values are historic whereas investors 
must make subjective decisions based on 
expectations 
 
 
Threshold/Reference level 
The threshold is the opportunity cost of capital at the relevant level with the risk premium added.  
It is important to differentiate between the ex ante RoFTA based on expectations which drives 
investment in fishing and the ex poste which is what has been achieved, given the divergence of 
the observed value from the ‘hoped for’ return.  For the period 1950 to 2009, the return on 
equities included in the Standard and Poors S&P 500 index adjusted for inflation and to include 
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dividends, showed an annual average of 7.0%5.  Though fishing is noted for its risk, the risk is of 
injury and death.  As a business, the risk to the investment is probably little different from other 
businesses and a 7% threshold may accommodate the risk premium.  
 
6.2.3 Net Profit Margin (NPM) 
Description of indicator 
The resource rent is the ultimate indicator of sustainable fisheries and reflects the resource 
productivity. Net profits as defined in Annual Economic Report accounting for opportunity cost of 
labour and capital represent the resource rent generated by fisheries. Therefore, Net profit 
margin (net profit to income) would be an ideal indicator of the resource productivity. 
 
Method of calculation 
Definition of Net profit margin AER available. The definition is as follows: 
Net Profit margin = Net Profit/Revenue  
where 
Net Profit = Income from landings + other income + income from fishing rights – crew 
costs – unpaid labour - energy costs – repair costs – other variable costs – non variable 
costs – fishing rights costs – depreciation cost – opportunity cost of capital 
Revenue = Income from landings + other income 
 
Example of indicator values 
The figure 6.3 shows the development of the indicator for the three selected fleet segments – 
Italian DTS 1824, Netherland TBB 1824 and Polish TM 2440 – between 2011 and 2016.  
 
 
 
Figure 6.3: Development of Net profit margin for selected fleet segments. Note: 1 on the 
horizontal axis refers to 2011 and 6 refers to 2016 
 
The figure shows improved profitability of the fleets during the period and especially towards the 
end of the period indicating that all fleets are generating resource rent in 2016. The Italian fleet 
net profit varied around zero profit in the beginning of the period while the Polish fleet showed 
positive profits throughout the period. The Dutch fleet jumped from losses to making substantial 
profits in 2012. 
 
 
                                                 
5
 https://www.thesimpledollar.com/where-does-7-come-from-when-it-comes-to-long-term-stock-
returns/viewed 3rd October 2018. 
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Scale of the indicator (fleet segment, region, fishing) 
- First level is an economic fleet segment (see above) 
- In its essence the indicator is a relative measure of fleet economic performance and is 
therefore not additive at regional level. However, it is comparable between fleet segments 
at regional level (see table below). 
 
 
Figure 6.4: Net profit margin in 2016 for Baltic Sea trawler fleets. 
 
Figure 6.4 shows the profitability of the Baltic Sea trawler fleets in 2016: 6 fleets are making 
profits while 4 of them are making losses. 
 
Pros and Cons of the indicator 
 
Table 6.2 – Pros and cons of the indicator 
Pros Cons 
Data available on fleet segment level by 
country 
 
All economic indicators are based on data 
collected/provided/available at fleet 
segment level in AER. 
Essence of the indicator: net profit margin 
reflects the resource rent generated of the 
fleet. 
 
  
 
Threshold/Reference level 
Currently, there are threshold levels defined in the STECF Balance report that are based on 
common economic principles. However further analysis for different reference points relating 
different objectives (long term optimal structure of fishing fleet) would be beneficial. 
 
6.2.4 NVA/FTE 
Description of indicator 
The net value added (NVA) per full-time equivalent (FTE) could be a possible social indicator as it 
shows the added value of the fishing fleet to the people involved (including e.g. wages and 
profits). This amount of money can then be spent in the local/regional economy and increase 
economic activity overall. As with other indicators an increase in NVA/FTE would suggest that the 
economic performance of the fishing fleet is improving and that this would lead to a positive 
added value for the coastal communities and/or society as a whole. 
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Net value added is defined as the value of output less the values of both intermediate 
consumption and consumption of fixed capital. Measuring the contribution per FTE would allow 
trends over the years to be shown.  
 
 
Method of calculation 
The definition is as follows: 
 
NVA = Income from landings + other income – energy costs – repair costs – other variable costs 
– non variable costs - depreciation 
 
Example of indicator values 
EWG 18-15 decided to assess the indicator values for three selected fleet segments: Italy DTS 
1824, NLD TBB 1824 and POL TM 2440. The figure 6.5 shows the development of the NVA/FTE 
indicator for the three fleet segments between 2008 and 2015.  
 
 
 
Figure 6.5: Development of NVA/FTE from 2008-2015 
 
The polish fleet segment shows a continuous improvement over the time series from 
approximately € 10,000 €/FTE to approximately € 41,000 in 2015. The CFP, in a general sense, 
should have been effective in reducing fleet capacity and improved the stock situation to give 
remaining vessels higher catch possibilities. However, it is obvious that a deeper knowledge of 
the fleet segment is necessary to draw reliable conclusions on this development. 
The Italian fleet segment seems to follow a more or less clear, negative or stable trend 
(fluctuating around € 20,000/FTE). Here it is obvious that more detailed knowledge is necessary 
to conclude what exactly led to this development but the general negative trend in the stock 
situation in the Mediterranean seems to be reflected in the trend of this indicator.  
 
Somewhat more complicated is the case of the fleet segment of the Netherlands. After a decrease 
from approximately 50,000 € in 2008 to approximately € 25,000 in 2011, the indicator value is 
much higher than in 2012 at slightly over € 70,000 and stays then at around € 80,000 until 2015. 
Without knowing exactly the reasons for this huge change between 2011 and 2012 it seems 
obvious that policy decisions (e.g. scrapping of vessels) may have influenced the economic 
performance. 
 
Scale of the indicator (fleet segment, region, fishery) 
The first level for the calculation of the NVA/FTE indicator is on fleet segment level. Data is 
reported by MS on a fleet segment level and needs to be aggregated between fleets of MS to 
allow reporting at a higher scale – stocks, fisheries or regional seas. 
 
The AER includes overviews on a regional seas level. For the DTS1824 segment in the 
Mediterranean Sea we can assess the development of the NVA/FTE indicator for several countries. 
For the analysis here fleet segments from 4 countries (Spain, France, Italy, and Greece) were 
selected.  
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Figure 6.6: NVA/FTE for 4 fleet segments in the Mediterranean  
 
Figure 6.6 reveals a large variation of the indicator for the different fleet segments. In a few 
cases the development of the indicator seems to follow a similar trend, e.g. ESP DTS1824, ITA 
DTS 1824 and FRA DTS 1824 between 2009 and 2012.  
 
Pros and Cons of the indicator 
 
Table 6.3 – Pros and cons of the indicator 
Pros Cons 
Data available on country level Data not always available for all countries 
on regional/fisheries level – need to be 
clarified 
 
Threshold/Reference level 
Not necessary as the trend is important 
 
6.2.5 GVA/FTE 
Description of indicator 
Labour productivity (GVA/FTE): Labour productivity - defined as output per unit of labour. 
Calculated as Gross Value Added (measure of output) divided by full-time equivalent (FTE) 
employment (unit of labour input). Labour productivity can be used as a measure of economic 
growth, competitiveness, and living standards within a sector. An increase in labour productivity 
indicates that a unit of input labour is producing more output or that the same amount of output 
is being produced with fewer units of labour. Labour productivity may also provide an indicator of 
worker’s wellbeing or living standards, assuming that increases in productivity are matched by 
wage increases. 
 
Method of calculation 
The definition is as follows: 
 
Gross Value Added (GVA) GVA = Income from landings + other income – energy costs – repair 
costs – other variable costs – non variable costs 
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Example of indicator values 
For the analysis here three fleet segments were selected Italy DTS 1824, Netherland TBB 1824 
and Poland TM 2440. Figure 6.7 shows the development of the indicator for the three fleet 
segments between 2008 and 2016.  
 
 
Figure 6.7; GVA/FTE for Poland TM 2440, Italy DTS 1824 and Netherland TBB 1824 segments 
 
Figure 6.8 shows some correlations between GVA/FTE and Average Wage per FTE indicators. So 
we can assume, for the selected segments, that increases in productivity are matched by wage 
increases. 
 
 
Figure 6.8: Average wage per FTE for Poland TM 2440, Italy DTS 1824 and Netherland TBB 1824 
segments 
 
Scale of the indicator (fleet segment, region, fishing) 
- First level is an economic fleet segment (see above) 
- Scale up on regional and EU level is possible 
- Fisheries level/stock level is not easily available as cost data would need to be 
disaggregated 
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The figure 6.9 shows the development of the indicator, on a regional level, for the Baltic Sea 
between 2008 and 2016.  
 
 
Figure 6.9; GVA/FTE indicator on regional level – Baltic Sea 
 
 
Figures 6.10 and 6.11 shows the development of the indicator for Baltic Sea trawler fleets 
between 2008 and 2016.  
 
 
Figure 6.10: GVA/FTE for Baltic Sea trawler fleet 
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Figure 6.11: GVA/FTE for Baltic Sea trawler fleet 
 
 
Pros and Cons of the indicator 
 
Table 6.4 – Pros and cons of the indicator 
Pros Cons 
Data available on country and fleet 
segment level 
Data not available on fisheries/stock level  
Easy to calculate Different methodologies of FTE calculation 
among the MS  
Comparable with other sectors in the 
economy 
 
 
Threshold/Reference level 
The target value of the indicator is difficult to define and the trend is more interesting. Should a 
reference level be applied this would be a question for the decision-makers.  
 
6.2.6 CR/BER 
Description of indicator 
The indicator ratio between current revenue (CR) and break-even revenue (BER) could be a 
possible economic indicator defining the economic capability of the fleet to keep fishing on a day- 
by-day basis. The break even revenue (BER) is the revenue required to cover both fixed and 
variable costs so that no losses are incurred and no profits are generated. The current revenue 
(CR) is the total operating income of the fleet, which consists of income from landings and non 
fishing income.  
Method of calculation 
The definition is as follows: 
 
CR/BER = revenue / break-even revenue  
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Where: 
CR = income from landings + other income 
BER = (Fixed costs + opportunity costs of capital +depreciation) / (1-(crew costs + unpaid labour 
+ energy costs + repair and maintenance costs + other variable costs)/Revenue) 
Opportunity costs of capital= fixed tangible asset value * real interest 
Where real interest (r) =[(1+i)/(1+ π)]-1 
Where ‘i’ is the nominal interest rate of the Member State in the year concerned and π is 
the inflation rate of the Member State in the year concerned.  
Data on direct income subsidies should be excluded from the calculation. In addition, income and 
expenditure from the lease of fishing rights, if available, should be included in the calculation.  
Data requirements and availability 
All data for the calculation should be available under the Member States DCF national 
programmes except for opportunity costs.  
The inflation rate and interest rate included in the formula for the opportunity costs could be 
obtained from the following sources:  
- Eurostat (Inflation rate) 
https://ec.europa.eu/eurostat/web/products-datasets/-/tec00118  
- European central Bank (ECB) (Harmonized long-term interest rates for convergence 
assessment purposes)  
http://www.ecb.int/stats/money/long/html/index.en.html  
Example of indicator values 
For the analysis here three fleet segments were selected Italy DTS 1824, NLD TBB 1824 and POL 
TM 2440. Figure 6.12 shows the development of the indicator for the three fleet segments 
between 2008 and 2016.  
 
 
Figure 6.12: Development of CR/BER from 2008-2016 
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Scale of the indicator (fleet segment, region, fishing) 
- First level is an economic fleet segment (see above) 
- Scale up on regional level with similar segments of other MS is possible 
- Fisheries level/stock level is not easily available as cost data would need to be 
disaggregated. 
 
Pros and Cons of the indicator 
 
Table 6.5 – Pros and cons of the indicator 
Pros Cons 
All variables for the calculation are 
available on fleet segment level and stored 
in JRC database.  
Data not available on regional/fisheries 
level 
 Indicator provide short-term assessment 
 Indicator always is below one when are 
determined losses in the segment. 
 
Threshold/Reference level 
Threshold: If the ratio between current revenue and break-even revenue is greater than 1, then 
enough cash flow is generated to cover fixed costs (economically viable in the short term). If the 
ratio is less than 1, insufficient cash flow is being generated to cover fixed costs (indicating that 
the segment is economically unviable in the short to mid-term). 
 
6.2.7 Possible Indicators at the EU level 
Figures 6.13 to 6.15 below provide an alternative way of presenting the indicators (including 
production in GVA and employment in FTE) at the EU level. Some discussion is required as to the 
value of such highly aggregated indicators. Although they may be uninformative in monitoring 
internal EU affairs, their value may be greater if comparisons are sought with other regions of the 
world. 
 
 
Figure 6.13 Gross profit, net profit and gross value added at the EU level 
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Figure 6.14 Productivity of capital (RoFTA) and resource (Net Profit Margin) at the EU level 
 
 
 
 
Figure 6.15 Employment (FTE) and labour productivity (NVA/FTE) at the EU level 
 
6.2.8 Economic Dependency indicator (EDI) 
In 2015,  STECF proposed an alternative indicator for the inclusion in the guidelines for the 
national fleet reports for the assessment of balance between fleet capacity and fishing 
opportunities. The indicator is defined as follows: 
 
“The EDI essentially indicates what proportion of the landings value from a fleet segment is 
derived from stocks for which the ratio of F/FMSY is greater than 1.0 (i.e. stocks that at a 
particular point in time are being fished at rates that are not consistent with MSY). A hypothetical 
example is given in Table 6.6 below.  
 
Table 6.6 - Derivation of the EDI for 2 hypothetical fleets A and B (all units are arbitrary) (STECF 
2015, p. 78). 
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A very simple indicator for fleet dependency could be to calculate the number of species, which 
provide at least 80% of the value of landings for a fleet.  Rodgers and Bertram (1999) calculated 
this to be 23 for the Italian national fleet in 1993 and only 6 species for the Dutch fleet in 1994.  
The same paper demonstrates the use of Gini coefficients (used by the OECD for its national 
economic assessments) and estimates a Herfindahl Index (used by the United States government 
to calculate industry concentration for enforcement of its anti-trust legislation). 
 
6.2.9 Summary and Conclusions 
All five initially proposed indictors to reflect capital, labour and natural resource productivity are 
based on available DCF data. The AER includes already some of the indicator values (GVA/FTE) 
and other indicator values could easily be obtained. However, it is necessary to further elaborate 
on which scale the indicators should be calculated. EWG 18-15 provided information on the 
indicators on the country level and limited regional basis (Baltic Sea pelagic fisheries).  
 
EWG 18-15 concludes that it should be further elaborated whether a higher aggregation of the 
fleet segments on sea basin or EU level would add valuable information for the assessment of the 
CFP monitoring. This could probably be done by including a limited analysis in the TOR of the next 
AER meeting in 2019.  
 
EWG 18-15 concludes that from the five indicators to reflect capital, labour and natural resource 
productivity, three indicators (one for each factor) should be considered for an inclusion in future 
STECF ad hoc CFP monitoring reports. As CR/BER only reflects a positive or negative net profit, it 
should be made redundant and RoFTA should be considered as an indicator for capital 
productivity. GVA/FTE and NVA/FTE are quite similar and, therefore, NVA/FTE should be included. 
NPM is then the third indicator reflecting resource rent. Further discussion within STECF is 
required on the way in which these indicators should be aggregated and presented so that it is 
unclear how many could be ready for the 2019 CFP report. 
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6.3 Social Indicators 
6.3.1 Introduction 
The EWG notes that the preamble and articles of the CFP address both the principles of Good 
Governance (Article 3) and social aspects of fisheries management, such as social sustainability 
(Preamble (4), Article 17) and the social and economic dependency on fisheries of certain coastal 
communities (Preamble (19)). Article 9.4 specifically refers to the likely social impact of 
management measures. In the 2018 Commission report on the State of Play of the Common 
Fisheries Policy (COM(2018) 452 final) a section is dedicated to governance issues. 
 
The inclusion of social indicators is important because without some knowledge of baselines and 
trends in social issues a comprehensive picture of how well the objectives of the CFP are being 
reached is impossible. For example, a scenario where both stocks and economic returns are 
improving does not guarantee that progress on social objectives is also being made.  
 
The social sustainability of fishing communities is determined by both social and economic 
factors, as well as by biological and environmental conditions. It depends on reliance and 
resilience of the community on fishing activities. Reliance relating to the extent to which the 
social and economic circumstances of actors, businesses, sectors and communities rely on 
fisheries – the significance of fisheries related activities is determined by the degree to which one 
relies on these activities for income, status and culture. Resilience relating to the extent to which 
actors, businesses and communities are resilient to, for example, changes in policy, the health of 
the stocks and market forces – the longevity of the fishing industry and those associated with it is 
determined by its resilience, and thereby its adaptability to external change. 
 
In order to fully understand the dynamics of fishing communities they should be described in 
quite detailed social and economic profiles. These profiles should cover a wide set of indicators, 
for example developments in the numbers and types of licences, access to quota; development of 
skills, expertise and education. They should also include detailed analyses of sociocultural aspects 
such as maintenance of public and private institutions/mechanisms of social order, participation in 
fisheries management and other public affairs, social cohesion, societal perceptions of the sector 
and the sector’s future expectations. Similar initiatives, particularly with an emphasis on 
economic data collection, are happening on an ad hoc basis across Member States. The creation 
of a common assessment framework would add value to such initiatives as it would facilitate 
comparison and identification of larger scale trends. 
 
6.3.2 Suggested Indicators 
As the construction of such social profiles is quite a laborious undertaking the EWG advises to 
draw these up for a representative sample of fishing communities within each MS at relatively 
wide time intervals, for example every 5 years. In addition to these detailed profiles a number of 
social indicators could be collected and computed on an annual or bi-annual basis. Regarding 
these social indicators, in addition to existing and new indicators collected as part of the DCF such 
as gender, age and education level, the EWG advises monitoring two metrics each of which are 
made up of a number of indicators. 
 
The first metric is the dependency or reliance of coastal communities on fishing activities.  In 
order to monitor trends in this metric the EWG proposes to use the following indicators: 
 
 The number of people active in the fishing industry, including those directly employed in 
fishing and in the ancillary and processing industries, 
 The income (or GVA or some other measurement of economic activity) generated in this 
fishing industry relative to the income generated in the community. 
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Table 6.7 – Indicators proposed to monitor dependency or reliance of coastal communities on fishing 
activities. 
Indicator Currently available Currently reported 
in CFP progress 
report 
Total number of people active in 
fishing industry 
 Fisheries 
 Ancillary 
 Processing 
 
Fisheries: Yes from the AER 
Ancillary: Partially from a study conducted in 
20166 
Processing: Yes from the processing report 
 
No 
Total income from fisheries 
 
Total community income 
Not at community level, but data are being 
collected by MS 
 
No 
 
 
It is important to link measures of community dependence on fishing to their immediate locality, 
as aggregation to other NUTS levels will always mask the local importance of fishing and any 
changes in that trend. However, based on a representative sample of local communities, the 
metrics could for example be averaged at the national level. 
 
The second metric is the resilience of the fishing communities to absorb changing circumstances. 
The EWG advises using an indicator of confidence trends as a proxy for resilience on the basis 
that increasing age of fishers and equipment coupled with decreasing investment levels indicates 
a sector which is not attracting investment in time or financial resources.  
In order to monitor resilience/confidence it is proposed to use the following indicators: 
 
 Age of the fishing equipment (Vessel, Engine, Gear) 
 Age of the skipper and crew 
 Total investment 
Table 6.8 – Indicators proposed to monitor resilience/confidence.  
Indicator Currently available Currently reported in CFP progress report 
Age vessel/fishing equipment Yes No 
Age skipper New DCF variable No 
Age crew New DCF variable No 
Total net investment Yes No 
 
With these data, as for the Reliance metric, the issue of aggregation plays a role. In figure 6.16 
below the development of the Active and Inactive European fishing fleet is depicted. In these 
figures no clear trend can be discerned. The graph of figure 6.17 shows the development of the 
Dutch Fishing fleet, based on Agrimatie data, portraying a much clearer trend in fleet 
development. 
                                                 
6 Study on the economic importance of activities ancillary to fishing in the EU MARE/2011/01 Lot 2 Contract Service. No 11.  
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Figure 6.16: Number of active and inactive vessels in European fishing fleet. Source, AER 2018 
 
Figure 6.17: Composition Dutch Fleet, source, www.agrimatie.nl 
In figure 6.18 for a number of selected countries the average age of vessels is presented. This 
graph illustrates the utility of this indicator. The figure portrays an aging fleet; in fleets in which 
regular replacement investments are undertaken, there would be no strong upward trend in 
average vessel age.  
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Figure 6.18: Average age fishing vessels selected EU fleets, source, AER 2018 
 
6.3.3 Discussion and conclusion 
 
Most of these data are currently being collected annually by the Member States at the national 
level with a NUTS 3 level definition and are already published in the AER. For some data such as 
the number of people working in and income derived from ancillary industries, the basic data are 
collected, yet not disaggregated at fishing industry level.  
 
For practicality, as mentioned above, the EWG recommends the preparation of detailed social and 
economic profiles of relevant fishing communities to be constructed every 5 years. The set of 
indicators presented above can be collected on an annual or –bi-annual basis. Noting the nature 
of these data they could be incorporated under the production of the AER. For Member States 
which have a large number of fishing communities, the communities could be stratified, for 
example into large, medium and small ports, and a representative sample of each of the strata 
would be taken.  
 
For reporting social sustainability aspects of the Common Fisheries Policy in the annual CFP State 
of Play report some degree of data aggregation will be required. In order to do this the metrics, 
indicators and the 5-year profiling described here should be aggregated to the highest level 
possible without losing sight of narrative and regional detail.  If trends are still evident at EU 
scale, then aggregation to this level for communication and presentation purposes is sensible 
while the national and community level data would still be available in the more detailed relevant 
reports.  
7 REPORT CONCLUSIONS 
7.1 General Conclusions 
The work of EWG 18-15 built on and drew together previous STECF EWG activities including 
earlier CFP monitoring reports, Technical measures EWGs, STECF discussions on ecosystem 
indicators, information from the AER and work carried out by the EWG on monitoring the Landing 
Obligation. Throughout the work, efforts were made to continue with a framework for testing 
approach and to identify key criteria for the adoption of an indicator together with a consideration 
of the pros and cons associated with each.  
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The TORs requested development of indicators across a range of subject areas in order to expand 
the CFP monitoring (including Technical Measures) and to make it more representative of the 
overall effect of the CFP on the marine environment and society. To this end, EWG 18-15 
suggested the adoption of a number of experimental indicators and identified and developed a 
number of potential new indicators in each of the following broad categories, fishery indicators, 
ecosystem indicators and economic/social indicators. Possibly up to 21 indicators could be utilised 
in the next CFP monitoring report although for some of the new ones, further testing and data 
collation are still required. Additional indicators identified by EWG18-15 require more substantial 
investigation and in some cases collection of relevant data. Section 7.2 and 7.3 provide a 
summary of the candidate indicators.  During the course of discussions, EWG also made a 
number of overarching generic observations regarding indicators which are summarised in this 
section. 
EWG 18-15 were encouraged to use, where possible, existing indicators (for example from the 
MSFD). Discussion of the scope for simply utilising output from the MSFD process suggested that, 
as a general approach, this was not straightforward owing to the frequency of reporting in the 
MSFD (6 year interval), issues of scale and issues associated with the need to collate results from 
different Member States. In particular the discussion raised the question of responsibility i) for 
providing the underpinning data, ii) for collating and checking these data and iii) for making the 
calculations. For meaningful and regular CFP monitoring reports. There needs to be a strong focus 
on control and quality of the input data to ensure integrity and consistency in the outputs 
produced. Without this, interpretation of the indicators becomes very difficult.   
EWG 18-15 notes that each of the sets of indicators have been developed in the light of recent 
conditions and will perform depending on the specific circumstances and the prevailing state of 
the ecological system and socio-economic conditions. Where changing conditions become evident, 
reflection on the continued usefulness of the indicators chosen is recommended. 
Indicators may demonstrate change in status but care is required when interpreting what has 
caused this. While the indicators considered here are believed to provide insight on the impact of 
the CFP, this cannot be taken for granted and efforts to investigate likely causes would be 
advisable where possible. EWG 18-15 notes that in each of the ‘subject areas’ (fishery indicators, 
ecosystem indicators and socio-economic indicators) the interpretation and understanding of the 
trends or changes in indicator value were enhanced when narratives of associated CFP fishery 
measures were presented alongside the indicator itself (for example using the timeline of 
technical measure introductions alongside the selectivity indicators - see section 4.3.4). EWG 
considers that the inclusion of narratives in the CFP monitoring reports are important and could 
be provided as a matter of routine. EWG notes, however, that care is required to ensure these 
narratives are focussed on the most important features and avoid lengthy descriptions which may 
mislead interpretation.  
During the development of the indicators here, a common problem emerged relating to the level 
of detail provided in the indicator. In a number of cases, it was observed that an overly 
summarised indicator (for example economic indicators at the EU level) appeared to offer only 
limited amounts of information, but on the other hand, attempts to incorporate more detail 
frequently led to indicators which were confusing or difficult to interpret. There was no standard 
approach identified and the level of detail is perhaps best considered on a case by case basis. 
EWG notes that a number of the core indicators and candidate indicators based on stock 
assessment outputs require fishery data including estimates of discarded fish. Without reliable 
information, indicators using the data directly (such as the suggested unwanted fish indicator) 
would be particularly affected and could produce misleading information on the changes in the 
quantities of discards and therefore be of no value. The critical importance of maintaining robust 
‘at sea’ data collection systems and of ensuring accurate and full reporting of catches and landed 
material has been emphasised previously (eg STECF, 2018e). In this regard, the imminent full 
introduction of the landing obligation (January 2019) will present increased challenges to 
stakeholders and control authorities alike. 
EWG 18-15 recognises that it was unable to complete the investigation and testing of all potential 
indicators. Across the various subject areas there are indicators requiring substantial additional 
work before decisions can be taken on the suitability of these indicators. There are various 
options available for progressing this work and depending on the topic, different approaches may 
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be more suitable in some cases than others. DGMARE may wish to consider specific short 
contracts and projects, continuation of the CFP - expansion of monitoring EWG or the addition of 
specific TORs to existing EWGs (eg a future Technical measures EWG); a one size approach does 
not fit all situations. EWG 18-15 agreed that there was value in having the discipline of an 
‘indicators meeting’ to ensure broad consistency of approach across disciplines. Care is, however, 
needed to ensure that adequate time is allowed to develop some of the more complex indicators 
(eg under the ecosystem topic) and so the case remains for some dedicated EWGs in the future.   
 
7.2 Conclusions on candidate indicators and readiness for 2019 
EWG 18-15 reviewed seven experimental fishery indicators that have been included in previous 
CFP Monitoring reports. It was suggested that four of these indicators become part of the core 
group (see section 7.3 below), two were considered not to add any new insight and were not 
recommended for retention and one, relating to decadal recruitment trends, still requires further 
testing. It is possible that progress could be made on this last ‘experimental’ indicator before 
2019. 
New fishery indicators to demonstrate trends in population selectivity were identified and 3 were 
tested using simulation and empirical data from a series of stocks with well described 
developments in technical measures over time. These indicators performed quite well and while 
not completely independent of recruitment, were fairly resilient to recruitment pulses and were 
able to demonstrate progressive changes in selectivity over time.  These indicators utilise routine 
output from ICES assessments and show great promise although further work is required - in 
particular, it would be useful to further explore their ability to pick up changes in technical 
measures (either gear, spatial, temporal or tactical. At this stage it is unclear if sufficient work 
can be completed for their possible inclusion in the 2019 CFP monitoring and Technical measures 
monitoring list of indicators.  
EWG 18-15 investigated the possibility of developing indicators of unwanted catch and discards. 
Initial discussions quickly raised key questions on the purpose of such indicators and in particular 
whether such indicators were to track Landing Obligation (LO) developments, or to monitor 
changes in the amounts of organic material returned to the sea from fishing, or both. Three 
candidate indicators were identified: unwanted catch subject to the LO; unwanted catch of all 
marine organisms; and discarded catch of species not subject to the LO. The second indicator is 
essentially the sum of the first and the third. EWG 18-15 went on to discuss the availability of 
data to support these indicators and noted that in principle, sources such as ICES or the FDI can 
contribute relevant material. Somewhat more difficult to obtain are estimates of all marine 
organisms. It was also noted strongly that with the full introduction of the LO in 2019 there would 
need to be very careful scrutiny of all catch data being provided. Failure to ensure full reporting 
would result in misleading trends in the indicators and indeed, generally compromise stock 
assessments reliant on catch data. It is suggested these indicators require further development. 
The discussion on ecosystem indicators drew heavily on indicators from the MSFD descriptor list - 
this helped avoid the development of indicators which simply duplicate those already in use. 
Indicators under the D3 (commercial fish species) were mostly dealt with under the fishery 
indicator section (see Chapter 4 and notes above). A relatively long list of ecosystem indicators 
was drawn up from which a short list was produced for which there was general agreement on 
the suitability and methods of calculation and for which data are already collected. EWG 
concluded that the indicators on the number of fished and bycatch species at risk, the proportion 
of sensitive fish species at risk, the mean maximum length of fishes and the biomass of guilds 
have potential for fairly early inclusion in routine CFP reporting. Where, however, the required 
data have not previously been used in the context of CFP monitoring (eg DATRAS) this will take 
time to source and test. The indicators on seafloor impact are currently under further 
development by ICES and following this development could be ready for use in STECF reporting. 
The indicator on fish age at maturity seems to require more work before becoming fully 
operational although early progress might be made if assessment output could be used instead of 
the (preferred) survey data. At present it seems unlikely that all these indicators could be ready 
for inclusion in 2019 CFP monitoring. 
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Two aspects were considered to require further data collection on an EU level: fisheries induced 
mortality of potentially endangered and threatened species (including sea mammals, reptiles and 
seabirds) and sensitive species and marine litter. The collection of data to support these 
indicators would need to be given high priority in the future. Another 12 potential ecosystem 
indicators were considered to require further investigation.  
 
EWG 18-15 discussed a variety of economic indicators, initially proposing five indictors to reflect 
capital, labour and natural resource productivity; all of these were based on available DCF data. 
The AER already includes some of the indicator values (for example GVA/FTE) and calculations of 
an indicator could easily be made. However, it is necessary to further discuss the scale at which 
these indicators need to be calculated and presented. AER outputs focus mostly on fleets and  
EWG 18-15 concludes that further consultation on whether a higher aggregation of the fleet 
segments at regional sea basin or EU level would add valuable information for the assessment of 
the CFP monitoring. This could probably be carried out by including a limited analysis in the TOR 
of the next AER meeting in 2019.  
EWG 18-15 concludes that from the five indicators to reflect capital, labour and natural resource 
productivity, three (one for each factor) could be considered for inclusion in the STECF ad hoc 
report. As CR/BER only reflects a positive or negative net profit, it should be made redundant and 
RoFTA should be considered as an indicator for capital productivity. GVA/FTE and NVA/FTE are 
quite similar and, therefore, NVA/FTE should be included. NPM is then the third indicator 
reflecting resource rent. In each case, despite certain inconsistencies between member states in 
the way information is reported, the trends observed can be very informative.  Some discussion 
of the level of aggregation required for presentation purposes is needed ahead of possible 
inclusion of these indicators in CFP monitoring and STECF will need to consider whether there is 
scope to complete this before the 2019 report is prepared. 
A preliminary investigation of the scope for social indicators was also carried out by EWG 18-15. 
EWG concludes that the preparation of detailed social and economic profiles of relevant fishing 
communities could be constructed every 5 years. The set of indicators could be collected on an 
annual or bi-annual basis. Noting the nature of these data they could be incorporated under the 
production of the AER. 
For reporting social sustainability aspects of the Common Fisheries Policy in the annual CFP 
Monitoring report some degree of data aggregation will be required. In order to do this the 
metrics, indicators and the 5 year profiling described here could be aggregated to the highest 
level possible without losing sight of narrative and regional detail.  If trends are still evident at EU 
scale, then aggregation to this level for communication and presentation purposes is sensible 
while the national and community level data would still be available in the more detailed relevant 
reports. Preparation and investigation of this type of indicator is seen as a longer-term project. 
It is clear from the above observations that further discussion and planning within STECF is 
required in order to establish which of the possible indicators in the expanded list (see 7.3 below) 
can reasonably be expected to be ready for use in 2019. Some still require further testing and 
others are dependent on data from sources that have not previously been utilised in the CFP 
report process and therefore require checking and new coding before they can be used. 
Responsibility for preparing the CFP monitoring report currently rests with the JRC and the task 
already requires a considerable resource input. It is unclear how much additional work can be 
carried out by the JRC and some discussion by STECF of the best approach to deal with the 
growing demand is required. Options might include a complementary process such as an 
additional EWG to conduct some of the preparatory work or to take on the responsibility for the 
‘new’ subject areas in the expanded list. EWG suggests it would be a mistake to proceed with 
reporting on all of the expanded list indicators in 2019 without a clear work plan and adequate 
resourcing. 
 
7.3 Summary of indicators identified by EWG18-15 
Table 7.1 – Summary of the expanded list of indicators identified by EWG 18-15 for possible 
consideration in 2019 CFP reporting.  
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Fishery indicators 
Status with respect to 
CFP Monitoring reports 
Data 
No. of stocks to compute 
indicators 
Existing (core)  ICES/STECF – assessment 
outputs (routine) 
No. stocks F>Fmsy Existing (core)  ICES/STECF – assessment 
outputs (routine) 
No. stocks F<=Fmsy Existing (core)  ICES/STECF – assessment 
outputs (routine) 
No. stocks outside SBL Existing (core)  ICES/STECF – assessment 
outputs (routine) 
No. stocks inside SBL Existing (core)  ICES/STECF – assessment 
outputs (routine) 
Trend in F/Fmsy Existing (core)  ICES/STECF – assessment 
outputs (routine) 
Trend in SSB (relative to 
2003) 
Existing (core)  ICES/STECF – assessment 
outputs (routine) 
Indicators of advice 
coverage 
 
Existing (core) 
ICES/STECF – assessment 
outputs (routine) 
Number of stocks where 
F>FMSY OR SSB<BMSY 
+ 
 
Existing (experimental) – 
could now be adopted 
ICES/STECF – assessment 
outputs (routine) 
Number of stocks where 
F<=FMSY AND SSB>=BMSY 
+ 
Existing (experimental) –
could now be adopted 
ICES/STECF – assessment 
outputs (routine) 
Time trend of F/FMSY for 
stocks outside the EU 
waters in FAO 27 
Existing (experimental) – 
could now be adopted 
ICES/STECF – assessment 
outputs (routine) 
Trend in SSB or biomass 
index for stocks of data 
category 3 
Existing (experimental) – 
cold now be adopted 
ICES/STECF – assessment 
outputs (routine) 
 
  
Ecosystem Indicators 
  
Number of fished and 
bycaught species at risk 
New IUCN list 
Proportion of sensitive fish 
species at risk 
New Composite list from -
Greenstreet et al 2012 and 
Le Quesne and Jennings 
2012 
Mean maximum length of 
fishes*  
 
New Trawl Survey data – 
DATRAS and MEDITS 
Biomass of guilds 
New Biomass information from 
Assessments (ICES, 
STECF) 
Seafloor impact, also on 
VMEs* 
New  VMS data – member states 
and dedicated ICES 
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workshops 
Fish age or size at 
maturation* 
New Preferably data from 
DATRAS and MEDITS – but 
data collation required. 
Might be more 
straightforward if 
assessment output used. 
Economic Indicators 
RoFTA 
(Return on Fixed Tangible 
Assets) ** 
New DCF (and cf AER) 
NVA/FTE 
(Net Value Added/Full Tme 
Equivalent) ** 
New DCF (and cf AER) 
Net Profit Margin ** 
New DCF (and cf AER) 
* Additional testing and data collation required from survey and other sources – may not be possible by 2019
** Decisions required on level of aggregation at which to present indicators 
Table 7.2 – Summary of indicators requiring additional data and/or more substantial investigation 
based on EWG 18-15 considerations. 
Fishery Indicator 
Status with respect to 
CFP Monitoring reports 
Data 
Trend in average decadal 
recruitment * 
Existing (experimental) – 
not yet adopted – more 
investigation
ICES – assessment outputs 
(routine)
Number of juveniles in the 
catch relative to the 
number of juveniles in the 
stock * 
New – more investigation ICES – assessment outputs 
(routine) 
F of recruits relative to the 
Fbar * 
New – more investigation ICES – assessment outputs 
(routine) 
F of juveniles weighted by 
abundance relative to the F 
of adults weighted by 
abundance * 
New – more investigation ICES – assessment outputs 
(routine) 
Unwanted catches of 
species under the landing 
obligation 
New – consultation with 
DGMARE required and 
more investigation 
ICES – Intercatch? 
STECF -FDI? 
MS data? 
Unwanted catches of all 
marine organisms 
New – consultation with 
DGMARE required and 
more investigation 
ICES – Intercatch? 
STECF -FDI? 
MS data? 
Indicator to monitor 
changes in discards 
New – consultation with 
DGMARE required and 
more investigation 
ICES – Intercatch? 
STECF -FDI? 
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MS data? 
   
Ecosystem Indicator 
  
Fisheries induced mortality 
of potentially endangered 
and threatened species and 
sensitive species 
New – additional data 
required 
Source of data require 
investigation and collation 
Marine litter  
New – additional data 
required 
Sources of data require 
investigation and collation 
Proportion of assessed 
stocks with zero TAC or 
below Blim 
New – more investigation  
LFI New – more investigation  
Mean trophic level  New – more investigation  
Proportion of biomass in 
predatory fish 
New – more investigation  
Proportion of biomass in 
fish/fish+shellfish 
New – more investigation  
Proportion of 
demersal+benthic catch 
coming from high impact 
gear 
New – more investigation  
Individual growth, relative 
to long term mean 
New – more investigation  
recruitment level relative to 
long term mean 
New – more investigation  
Total mortality of the stock New – more investigation  
Typical length New – more investigation  
Fuel efficiency per kg fish New – more investigation  
Discarded biomass 
Dealt with under fishery 
indicators above 
 
   
Economic Indicators   
Economic Dependency 
indicator 
New – more investigation STECF - AER 
   
Social Indicators   
Social Sustainability 
indicators 
New – more investigation 5 year social and economic 
profiles of communities  
 
* Based on outputs from assessments and may be candidates for 2019 if additional work can be carried out in time 
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